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GERMAN EXPLOSIYM, FBO^?lLaHT*, AMMUNITION 

AMD RELATED fTIMJ 




In'botli Tyinnd Wh-4, <*«*». nuH^jrait 
i WTKT. NG,*tc and fciTto r*««t to lubaiittto nfc 


> >l«a .nfTNT, NG,*«c and SpSTto t*««t to aubautura r*Ua*M 

(called Ei.ix.faaagitcrffe) wKick ta ma.ycan.y4ae. in- 

'„■• l«ior a*) nl< aptMiw than *hd*e **ad by the Alika. The 
' »»me/may^ bakaid aim* «b* ftofulUaga. , , \ * 
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jnlknta awy<b« attWiaidait tala the following? I . . h » f ® r * '■} 

A i Fat ladWW'l. Black powder W»» aaW aa a |wo- (Snbntiim 

{pallhac and m« aa euploaJxa up to the eigktiea^han « waa .—An M 

replaced lot a iiwt pbriod byVaMkkJjrmin^Snd JiaaUy> atamd t 

She niMtica by • moke Waa w^prUania iaaeatad by D artauhalax. > DEGDN 
A - aiaak-haa* tabula* ptopeUanr wan adopted aa 1W, «akr auperior - 

- ty . an of RP?97 rndhtenpaiw 1*97) aad-a d aah W bane-—eh In 

lubular "propellant (Nitroglycarinpnlxer) called RP‘07 aaa (baa. pe 
adopted is 1907. In addition to then* the Ganaaoa mode n Up* Gal) 
;, flak, ptope riant (BlnttcbenpaWt) nod a dial- or cube frw-, D-Fa 

pelUnt ftiafelpolaerJ. Aa a fillet foe ptojectljen th* klnrk mum did 
powder waa it placed in IBf* fee • ahoal period by ]MCtk acid , and am 
(P A > a*djbtA i* IWVftKT.- *. i . 

|»NM •* wn D,- t* tW - Wrt^ a* NC tW Gwrfsaa *W «*W 
wet* forced either Vo use sUfcg Mtfse ’peptllMM m w wwsir ei 

»tk*«.tW NG *1* duWW-WW yf*ps)Uata by Wr ~ pewdWed 

MC> «s TNT, 0 r pwr; Duriag‘«b* )*••» l^i W’-Wl, MM ks» hy ( 
s -shuttage ^pi-^tottom 4*+*U*»4 dm AUM VWMt, . «A«r A) 

tW GtrsMi (• tk M M At Cm k Of vh 

W« (w sfaauo* t* NC M4.-W 1 to (W Mt W • • u m [ 

costponuoua hoc cMUiain «tf NC « M AwMipahci) * fi»W Wi 
As high-«xpi**ivei far fllUp* prefect!Its th» C » * f M S*s It «u ui 
os#<ti io •ddnioo co TNI ‘ OM», TNA*. mhI sinwi of mm, 

A« sitnMSw k lfcK Ut« pact o# As otf, lies tkn IcvVsip < 
jtfCMMtic sittoc—poijil da kciat. Nim; «kfy Wfoo ooia^; ’ two c» 
lINDPhA. TNX., IUfbPti T TNNp HNDf* ssirUs md tWu <id« « 
wistws with Am sicrMo^ Pt> nkrocs mn! K gAU ro s s . Cm ?. * 

htofc^l bUsti«A ssp^osiyoo; sock As Dttttk mi Vsstpkolk. \__ _, 
sihS mWi moss ssstfitivo sspUoivss m oossl Css pto^setik* . 

* whick" wc«« subject'd to Iktk or so irtktfc, lock ms rnsck ” 

worts# shslUa ftrsacks sod bsMb ^. TW GvtJUm also stMTod sc sie > d 
t<Kiococjx*a*.tr, Al powder is iknss c r n pWiw i .1 AU of ** ^ 

tbe»s w*t* vsirly psstiW mi s s iy sriM is ik •* boos 

mtaiisks «bich nwy tsio fstesd^o oos dwiag tW koot post csr^uiM 
oC -V^lfX * ■ i ' ‘ 

t. Pst^W Moro.,«VI«.. BttWkft i* tW aiaddls 1*W> . •** b *£ i 

tb*, Ccrswa a war Wd^WfsS •-tW rftrslopMSStf of . **"$•*”* 

trplosi^s whicK nooU W used to ccpWco tkoos >Mpd Vy . ' ’ *r?- 

«be nitrstioo of aio^stk b^drocarboos (dsriosd Cross cos] «), '.«*?»» 
of ohicb it wm f*ecst tWf» *osld W a sWstafi. TW Moot . ip****** 

imporiaar. of tW*« ispisoivos wot# H s a o fso (Cpclooivs Mr- f y»_" 
RDX) and Pc on it • (P»Dt*rryihrifoltscrm^jtrsf* ' or PETN)* * * 

Obitf of tW** expUravcs dsftrvd* fios slipluiik cooh - ' 

pounds of wbicH. so *honpt* \sj^sapectod dtfiof a war. So 
aridities, these wev^Moch mots.; power!a] ebso J* ** * 

, tWk^A.si rvco istryj, but tWV s kt ^s coo 
; . a Wsa ktfttu b cbirgsi in ikfk. This difftemky 


. t«i ptnak tbit* to k mo 1 ted vicbjVr^ 

YWft\ If vMdcsiitd fO Soori sheila by csMMjt cko Gs rsM os 
oiiasi RW oc PE^N with about e^oaj potur- of Ibv-Mcltiof 
4i plosives sock si DNB w TNT, *- ■' r 

fa^sddicioo ;to tWs« saforiw'oaplosiT^a tW Gotmsos 

^o^-aops .rofhot'. iofortor oxplootsos 
W/oto ';WV1I. ,TW* 0 " war* callad—Efoaosproafoteffc (fo) 
(Sobotiiata oaploaioss )• . 7"^- ^ 

.^Aa to proptUasfo, aboof 5 yoars before Wl^tWjMfMsos 
Started to fmlop Sioobtorbsoo pro pel Uses which c o ot a »>td 
DEODN do lies of KG) with ot without HG«. TWse were 
saporiorlo NG powders becaase bem* # coshf^ tWy coa*od< 
;= _MMh hftJMM .ofltbo |M Wesoke Tie dtoo hy o so ki sf , 

tyo Golhriui (See PropelkacsX 
;;r D. PofWd of WWII. Ac tW Wgiaoka of tks war tW Gee 

• mobs dW sot es park ace a shortage of are static aitrocoMp w W d i 
,- mi mm ebk to nM the lollonria^ npioeitee (or loud inf 

nMltnt TKT,' DNB, P A . Mtryl. MKDPhA, i«m nlene 
end Mktn k MbiMMt «id othet CKploeinte. For nnd«t> 
mm eefUeieea, An German -in c ety Me e ed nhnM 15>f o 4 
- ■ yetedhTed A1 in the hl«h ea^lnnivne, ne bed etrendy been 
dm by thee, in WI (Sen ninn under AJumnUed Euplonme, 
under A). 

CM the bsflnaieea m n tiennd nbnne, *11 H'tp DNB my 
W enmUteed *% |md eeUkeey esySSW*. DNB in nnt an 

* |Uf kttsM it ia'* Woe poo s rial sasd mots took thorn TKT. 
k waa aoad : Wsttw, to otcetch tW soppky of TNT is aasatol 
sad MSMMsaVeypaa ef eapioaWe Miaeases. TW c oa p u kmly * 

‘ ,Idv m p of DNB (cm 90°) pe n s kte d ks aoe with loodiaa/Mta« p 
iom rso—kiot Am ikna, Al.etc. Sach ssUtsres did apt 
risk itta sf tropica) MaftMtoti* 


> As ya riso e d aWm, cW GarMSori Wfoto .WVU, do- 
P^k^ad pro of the moos powerful eapieoieea, RDX mod PEDC 
Vhsp the ad sxpioeHoa betake available os aa jsdaa yrl s l 
scale 'they ossttod to replace the mosmm %t aiuocoMposhda 
aa hawhi charge* foe eadoos pojvctihi, m boosters aed 
aa hsss chats** for d o t usee», VW» A] powder was' ia^ 
carpotafed ia isUtarea of W»X aad PETN with other tub- 
s ca s c es da resaklas eaalooiyes were tW .Most powerful 
and beiaaoc usderwativ dkpioeteeS. k was by tho aaa of tWao 
fh-t the Germaaa soak wear Ajaericaa sad British ahipe. 

' ! The imtoom dtMoa d for raplooteea sad the shottap* 
ot raw Materials created s ekwaiios, sboht 19^3, which Made 
it- a e ces sa r y to ur shbdtksesa iaferior to TNT # rhaa lower- 
ws tW efficieacy of tWk mmss irioa. These sustarea W 
!ieted v asd soar of tWs described*- usder Eraataapreasordflo 

! 'fhe GetM^aa used fliagU-beae propeUaat* is aMall arsM 
aad ia *oaw asiaUer fuaa, Vbik doabk-baae propellsats is 
wbkh part or all cW NG was replaced by DEGDN (or aoew- 
TXGDN), with oc .withour NGu, were used is 37 mm or 


oveicwr-, however, iby eoetmg xh* Wkt«ka *of. these ts?^****V caaoodr A^propeliastV tabular *rsoulatioo was 

pkocietr* with aboo* lt^« of Tletikah w»» applied in Tk.sf^tii - ' ***? tttae^iyhUe.either Jiake or disk type was aaed is 
tfoodittoa.'Such’expirervr siiaturt* could be safefy pesha-" ^°*5** f * <5ee Propellaets.X f .v 

Jktdde into r<oioceiV*s. v Sacb aa ^Osim^o W^hr'shella or / Following sre aoeje figure* fot tW monthly productioan 
"'leaded iato booster* /or rariou* sWlk^Tbes* nUter*» c*m H . -.. *■ ■«»« tsea^af the priwcip^high cxplosWe* for the years 
not W esae because the » p^^ R05f-aad 'PETN are fbo ^ 1 ^ 5 eiidT944:*. '••*• ' - -— 
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EsHmintn An of ]<m 1*4) I Aa n( Jun* 1944 



(Piodwed) 

(Scheduled) 

TKT 

16,600 

21*000 

P A 

• 210 j 

400 

Dne 

. 1.3» 

.5*000 

Totryl 

16/ - 

30 

KMDPkA 

650 

.3 

R0X 

2,470 

PETK 


1,400 


in Gcnaany. PB IUp* No 38.154 0 945) 

25) C. H. Bfook* ci *|, US Nn*»l Techaical Miaaion in 
Europe. PB R*pi No 39.480 (1945). (Schmid-Uci.tncr Coa- 
tiqnown Nknuorn for Liquid Exploaivca tMouftcturc) 

26) M.N. Don in * J. J. Donotnn, Cnprmcd Enemy PtopeHnntn, 
OSRD, Di* 3, Section H, Fiu»l Rnpon Seriaa P, No I0J " 
“(1945) 


> l) *. Encmka. Na wn gtynaain npA By a— mi . V,k * Co. Uiynig 

(190B) 

2) B. EncaWo. Amm.nn nlpawraymngwo/k. V«k « C»,. 
Uiynlg (1909) " ■ . . 

)) R. EncaWa, Chln*a«nyrM«ata4<u, V«k * Cn, Lniynig 

unw 

4) I. EKika, Scbwnraynlrct awl Sfc*agn«lpnt«>r v *k * 
Cn, Uiynig 0914) 

5) R. EkiIh, NiuaapanafaaaNa. Vak * Co, Laiynlg (1913) 

6) R. EncaWa R A. Stattbacbat . lakUkuplnai ratadfe. Vaft 

RCn.Ui|«l« (191D 

in) E.AaB.Bnrnntt, EnMni. Van NoannnA, NY (1919)- - 
(N if. Kant, V *n* nnd ZUimtUt. Vkwng, Baauknckwnlg 

0900) 

7) A. Mnvahall, EnyUntona, OtanrlOU. UnAan ,a 1 (1917), 
a 2 (1917), y 3 (m2) 

•> L J. Cmnn, Lnhtfcank Ant Balliar.k. Syrn^w, Rnrlin, *1 

(1925). <2 (1920. a 3 (1927) 

9) H. Baanawig, Dan rmncbUaa Paltn, *. 4a Gny*m, BarUn 

a»« . ‘ r 9 . 

1* P. Namm. ScUnan- —4 Vh"««*.T. SwMhnpf. (Ran. 
Ann (1927) 

I. 1) P. Maaaia, NkrnglycMin, VIIUmm » Wllklnn, B«)tiwm 

<m*> . . \ - 

12) P.UtWan Ennyblayndin Aar aacbninckan Ckama. Urbab 
t Irbnamaabarg, Barlia. a A (1929) 

13) A. Whachnr, Wa Sehiam- unA W«(Ia. J.A.lnnh, 

Lnipnig (1953) V 

14) C, Bay ling tX Dkinjl, IgtainAh anA XaaAnk aal, 

). tyring.r. Barlin 095« V'- 

14*) 1. Faa cbti nga r . PraaU Aar Syaangcacbnik, VWn and 

Laigalg (1937) \ c 

15) T. 1^ Dnrla, Tba CkanOnatT M PawAnr anA Enylaalaan. 

J. Why, M Y (1945) - . \ 

li) A SanaAnckar, Pmnr9. JM5 (1943) 

17) A. J. PhilUpa, Picndnny Amannl Trcb Rayta Nan 12B2 
(19A3) naA 1434 (1944) . ’ T 

1« Anna, CaUrcday Dam oa Faraign Eaylaaiaaa, PB Raft 
- Ha 11.544 tt944) 

If) Anna, Pbyaknl nnA Cbtmicn) laaaatigMiana a i T-Sta4J^ 
Sakai aaa. kayr Na 597n<£br 10 FnWanlinib .Ubps 
Akganir 2X1944. 0J S OHira *t T.chaknl Sarricyar i 
19a) K Knat- L. Hats, Cbanincba WfnrfM Aw’Sfrang- 
ani ZknAaraMt, Vaaaag, Braanarkwaig (.1941) 

2B> t Nmlng *• iehnatt. N k T a g naaiAm (Gamnnyl.- 
PRRayt Na 14,445 0949) . 

21) L. Narribg. Nkrae^ntiia MMafocunn at tba Ktikaml 
Plant a4 Dyaa.it A 4jtffV » »<.«< «9M> ( y 

. 22) D, D. Vgar uf A. A. Swaaaaa, Ha a a g a n Mian l a nm at 
Fabrik Ba4na|ga;pfi Raft Na 4372 (1943) . 

23) Kna,«rA Kapr Na 43-43. Garma Pawnar DaaaUyanm 
jra^tfi* ta 1942; PB Raft Na 47.039 (1943) {Tnaalatiaa 

■ly tha Akacriaa •< l .iaaa t^naliag. a4-tba baak by U. 
0alk.it*. "Dia OaadwulaAaag”, nbieb nanaa 'Pr^IUag 
Ckargr -te-Gana*. Barlia (1944) ' 

24) C H. Braaka at nl. Hr tnnnraAifbany I nai in a Mmkmn 


27) A. A. Snmnaoo, Manulncture cA Phlagmatiacd PETN nc' 

bolfntabauacn. GctMay, PB Rept'tyo 320 (1945) .}s 

28) O, V. SiicklaaA et al. Gcmh) Socnwiy of Exptoaive 
Plane*. PB 1U|< No 925 (1945) 

29) L. Nutting, Dcaalopmeat awj Maaufatrnte ot Hexogya 
in Ganaaay, PB Rapt No 16,669 (1945)- < " X, 

30) O. *. StickUnd *t al, Surrey et German Practice in 
Filling HE. PB Kept No 182p (1943) 

31) L. SbclAoa, Piopallaata (Caraway), PB Rapt No 12.662 . 

«w> • :• , v l 

32) V*. R. Towlinnoa. Jr , Picatitavy Arranal Tech Rapt No 

1353 (1945) : m 'T- - 

33) Aaoa, Aberdeen Ploying Ground, Allied and Enemy Ex- - 

ploaiaaa, Aberdeen, 141(1946) ■ . . .■• ..... 

34) G, C. Hale, Army CM* 30, 133, 2LM9 (1946) " 

33) G.’ Romar, Repoara oa Exploaiae? (Caraway), PBL Rapt 
No 1J.160 (1946) 

/ w "™X U , * I 9 a 

561 R. Ashcroft et a], W*e»iig*tioft of Gemma CoMswrcial 
Explosiees jkdu*try * B 1 0 S Fwal Reja .155*- ke» No 2; 

H IIS O , La*doa (1946)[pB Rapt No 63,877 (1946>j 

37) R. A. Cooler, CWmicalH»*tri*a N, 645-49,.759 (1946) 

(Amis kaaufactur* of Explosives) * 

51) Asouy hkaufaictuva of Ctnu DetoWtsrm mj Pat seat i*g 
C.f .I.i.aa, PB Rapt 4> 95.613 (1947) (I aad.rtdwaa Hoaaa. 
Barfcalay SqmM, W l . Radon) . ' t " 

39) U fe. Simon. Garman Raaanrch in »otW »*a» U. J. Yiky, 

N Y (IJK7) 

4b) H. V.ka, f B. Vakar, Cernm Daaal^maaa 1. High Ex- 
Saalaaa, F 1 A J Final Rapr (1947) [p» Rayx No 

7X271 “(1947)] . . 

41) K. Dyctocq, .Lab, Amaa Sacritaa AlkmanAta. Bargte- 
Laarnnh, P*rin (1947)\ .. 

42} A. SMnbacbar,Sprang-nod SckiaantaUq.'Rancbei Varlng, 
Xeirkb (MB) .•■■*■! 

43) L. MaAMd, Mi•■'Anil Fr Tt, >9MU (194R) (V.laekio* 

of Dsisaatfse sad Trsuai Tsst Valuta for Explosives G*s? ; 
tsislaa Al) ^ ' 

44) F; Rea** }r; GuUftd Msailfi, Rochet* sod 
Latbray, Lon. Shape* “Co , N Y (l»U pp 1444 

45) K. *. GatUnd, Dtaalopamat ol GaiAaA MinaUaa, 'night" 
PubUcnrlan; London (1912) 

46) F,‘ VskWhf Jfaadbuch kr l |nufUidifi S^sssMcWlh* 

Cp MarboU, Halle Ml <1955 \ $ % ^ ^ 

ATp*fSm f Genius Explosive D *p *tmm of chs 

*tGmf TscWirhl >k#sal, TH 9-t9fM Wd TM 9490-5, Gtm " 
fViutiug Officep VaShiagyM* D C (1955) : 

40 JsMhala a) Zs&actrilf fur im 9%~~* Schia*s*oMi 
. Sfucugstotfweaaa (abhnVUted ii|-thj* btph as S i'/b)Csl- 
lulssechtMk* c) NiAocsUuUMf 4) Hvx*t CSwitseriasd), 

*> Sprvsureckik eod f) ExplosirstoA* - ^ * 

49) kScutfceay Arses*/ TecWfcal Repewa by A, in S^hUQs| 
sad etbfit* *fu,ljsv*d ssder 1 AmmusHUs. 

50) «0I (Btstish toted it^e OhteoijX. 

Fiaal Ripons (NuMhetsJ J9% 64y . 

mo, 926./1252, 1255, 1266, 1442, 107, I6J5, 1651* 

- 16si, *w6, 1659. 1641* jljW<1644f 164j, 1651, U«2. 1720, 

I»42 * ,r>. ^ ^ v ». 

51) MOR MlscaUaMou* Repsns <HuiuWn) 73 ssd . Z4> 

52) . 001 (CowMsed tufslliaehce OM»ivf« 

Report* (lies KWwWr*) 2l-3f 

24*^14*, 24-10. 24-12, *t Xi l *+*'**?• 2£}1* SlSs 

2>22g ; ?V)3, 2VM, JJh gjgr 

2V44* ^32* 26,U* 26-12, -^3 2 g 26-54* 26-51, 26-d|, 


50) 001 (Btstish lsteili(M»ce 
Fiaal Rvpeits (Nwshtti) 995, 64* 
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LIST Of OCUUM eXfLOJIVfS. AMMUMJTPON 
AMO *«.*«© IT*J*S r . 


jop«d a method which ptaiics*^ c tkibd w of the mechanical 
wwfc prodacwd by <b* f hw tit w of explosive. fe li de- 
nctibed briefly by A* S tectb a c Vr, SptHf^d Schiesstoffe, 
Zorich (194SX P 11*. 


•1*1* (Plria* Co-#*al*an>. See Firing Co^o-kia* Hi- 

*A"(Belie|n)*Vl RwcVt* ).Beginning about 1$33. tV C*fi 
am KMik to,KptfUMM with military rockets. TV Fust 
Modal VII tV A-l wbic< weighed shoot 330 IV and warn 
VT* Long mod 1 ft U dj—etc*; it w unsuccessful. TV 
o^ rocV.!k A-2, which appeased in W,vi.iii^itd 
A-l ami «U (bed it NMkd *.akitwd* erf 6000 feet. U 
19UH, at Ni«—id*, tV A-3 wss d m ku A This vu tV 

predaces ao* a# the A-4, developed in l>«c«*V» 1V42 and 

«ow-V Wtm u tV V-3. TW A-3 rocker tveigVd 

1,650 IV shd «m 2^ fc hmg Md 2H fc ia divitf. TV AU 
i«ck*t U Vkfrr Vetikd hade* V~2. TV mk A roc Vu 
V wit i* ye loped at PvtwolV: |W A-3, A-4, A-7, A4, 
A-9 and A-10, wot* pemly enp-ri-eatai. W| tV, tV 
A-9 and A-10 «m« iaivdd for Wdmin W tW U S A. 
TSTE;^ hi; iwrfrf fco! W ottV nirft V tV A-1 
tW fim phri— V i V tfMB'Aiaacic trip, 
kefarewce: F. !••« > , Cuidad MUeiW*, lUeVf* *»J T«r- 
nadeas. uv» A Co., N T <mi\ n> 22 -34. 


Asatyian <AcotylwW. Set **»«**i wac« and the fall owing 


1) Y.Rcppc. Advowee* ia AcetyWae Chemistry, PB Rspt 

1112 (about 1946) v ’ * , J . 

2) W.Reppc, Synthesis of luffMAaiii lor Polyamide e.» 
Acetyl*** Batii, PB kept 23,553 (about 1946)-’ 


Aetive SVA (Aktiv* l^ncc-ipartoo* )^A typo <rf abeatb coo- 
taiaiqg HC oc NOc (aitroglycol) together with inert mgredieats 
v«i used by tV Gtmaii for mm permissible nploiiwi, 
•veil U V«tur-VftM|ii, tie. Oat of cW earlier active sheath* 
Cornel at ed of NO 13. .rock salt 35 sad Na bicarboast# 3 0% 
V 'this vu Wver ckipd to NG(w«h or without a itro glycol) 

12, rock ML JJ *md Na bic«booM. 53*. Tba co^jpo.iiioa 

of Boot ether «M3‘” sheath# w«! 


A-2. Sobbc *• V»2 • * •* 

A~4 Otoe Vr).S*«ft Vs V~2 CR*c Vt). -. 

( Su tfW TDo-k.it., V-2, Vikiag, N Y <1950 ]. J 

"W’l PWli stir V auWVWrfi Vvoloporf at 
TtoMarl FVrik os s oVt ita us for tV "G 3* faooVoda ater 
k fcicBaa dtffievk to skak erriu - sat allay (calkd 

lAocVaum, aV of tV ,.aVI * G 3. 

TV A6 fmWa ma kudd by dippug tV tip W a. 
'brirffs vis soccosstuly Vo tk P {rfVi«g coay oa itVaat 
s) Fif»«. dip c ti a | iis h , lu oousisrad of dry Pb pi rtmtm 
* 5K% aorf st lie os fpartkls ftUs 20 to 40 rnctmmm) 10g, 

MftsV aa Am 73 nl of ■ » sola W NC at as^l or 
Vfyl tuna. AV tV cootVg str Ary, cV Vod ss cV 


k) SocoV dip ctMf 
plcrv* 3%. Pb ck 
40 nW«oaa)15g, »~i 
NG u MayU at Vtyl 


wkich csssisssd V dry Pb 
33g sad lilktp (iim 20 to 
ai Voat T3 V W 35 ools W 
TV dried Vod was dipped 


O TkW dip cs Mpo sk iu wVcb was a keyset caaeiatiag 

of « 13X BBk «f NC ia 73/23 - buy! Van/akVI, 
to wkkk was added 20* Sip* V ACM (wstby l c y c Uk s syl 
•ostr W adipic acid) cflcaiasBrf mb tV dry wsigbt sf tV 
MC. TVs die dried bead was dipped Loco cW 
4)^FoMtk dip coMpoekioa wbick ceaeioMd of NC incfsvr 
on ia (c) to vkkk wmm added O.lg of Sad— B row (01% 
pet 10 1 of l*o{*«r). , . 

FsctVf BftMKM Sta tV oasw ae Vct V i aader 


Wooes: R.aAaVrofi ec al.BlOS FiaaJ teat No »3, 

V No 2 fm$X p A. 3/33. 

A-t/A-W. Leo* Mgo gai d od ~ mi soils deaigaed ks kw 

s mgs of 5,000 kia 2a briefly described U TM F-190V2 
(1953), p 233- ^ 


nriatlowe V Ovda m e Taaao 

rsiotieae is <Va soctwa. 

% 

I ff 5| 

'b, I 

Brirfl 3.5am u FilWf No 57. 
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TV oVadiiag operari e a • was carried oat ea t m a r ie ally 
at tW SytVa pUar of f AS A -G. o* s mdifiod Niepmaa 
cwrtridgiag mcblae, unritriag cAtridgoe weighiag 70 grass 
to V sWatVd with j 5 gram of active sVaduag mesrioi. 
Noeei Accwrdkig m S ut tbsc V t (Kef 3) e sVoch (llaatel- 
pocroso) 23m ia diaiaeur V thick, coaeietiag of 

Na Vc-Mtic —bo S2^. «3 with NGUB - 17*. ledocre cV cm* / 
pim <f tV peso* of Vtooseioa fro*. 2000 # (for fa tpa- 
•VotVd oepUeioe) to 4«J°C. 

Notv; Accocdiag to .T.UrVaehi, PneeByel CVaicaay 4, 
447. (19a), the octivr layer (Vetch) was u4< ia the ions 
of i take slightly larger than the csrtride* of tV regalsr 
cheeps. TV ctriridge was chea insetted into - tV robe. 
TVs tW cartridge was eeplodrif, cV coaibsstibfe peoteedee 
layer (aVoth) wae di^iaraef ead v s p o ri aod. (hoe forauag a 
a clobd of sale* ehicfc f fe o— ted the igaition of firt^ajsp of 
cool dart which wight V caeeed by tV charge elom. 

(See ■Iqs *SV«Ved Raploe«sea a ' m the geaetal secrihe). ' 

ftefefeacee: 

1) O. V. StkkW, PB JUptXo 923 (1943) 

2) K Ashcroft, PB Kept No 63,177 (1944). pp f A4/» aed 

A-l/H . ’ 

3) A. StatrbacVr,Sprtag- ml Schierocoffs, Zarkh (1948), 

»w. /, , . 

Aerial ! l i n t Posoe ate dee i cee dooigwod bp iaaedea a 
kab while still ia flight. Foile kil Germ* faeea um 
briefly described ia TN 9-199V2 (1933), pp 132, 164, 171 
174* 

1) (41) Uechoaicol Oockwedc Fsae we weed a SD 2A • 
Bectarfly bowb (pp 132—5) 

2) (29) Mtchoaical Aerial Borer faae, wood ia the LC lOf 
tioglo otic paiachwBe flare, coasiscod ef a bah elite 

§ g caataiaiag a closing enp, withdrawal lag, ' 
spring, roiker pellet- gaido, rcriker' 
dstest pis, firing rscing. two ball deteace, iad 
ker retsra spring. The withdrawal log sad: rite' ' 
| ftp were retained by n cord which attached 
t fleer psmchare. An the flare descended .the 
spring was attended aarij it was censionsd 
nniflciCBcly to withdraw chs Zenker thtta c_ pin. The- 
b*Jl deoeatn vote rhea, free to njvv inward,- sad ihs 

J ikcr P«ll«t »ds loeesd by the firing spring to carry i 
siriktr into dsa porensstoa espf Ai the cad of km 
vet, tV striker pellet conpresoed the strike* retina 
V TV flash (row the cop ignited the delay' e lf m a t 
U nicer the delay, the deftoaesor initiated (he mia 
irge <rf the bomb <pp 164-9) 1 
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S)' Pyrotechnic Aerial Burst Fuzes (49)A!I md (49MM1 
'mre need in »6mc rocker bombs, such ns PC 


•** a««d in »6me rocker bombs, such ns PC 
500RS and PC 100DRS (p 169) . 

4) (39) Mschnnicsl Aeris^ Ikirsc Fuze wit used in 

( srachucc flares and t>hotof!nsh' bombs (pp 171-2) 
) 59A end (59)A F.lectrical Aerial ft Burst ^k'uies 
(ElZlZ) wed utiuoe nan personnel and incendiary coo- 
camera, consisted of rwp igniter bridges * Connected 
direedy lo the two plungers without any iatefrening 
coodeasers or resistoecci. The. bridges were thus 
fired an soon ns ihr bomb or flare left the aircraft, 
ini tint tag pyrotechnic delay trains which provided the 
aerial burse functioning, the shorter delay' was fired 
flow the A plunger and the longer delay front the B 


• ios o»e a plunger ana tne longer delay front me t) 
flange*.' If both plungers were charged, the abort delay 
functioned 0*4 if only B was charged, the longer delay 
functioned. T)tr inner coos true iron of both fuzes was 
same. Vt the (59)A wag twice as long an-(be 
39A (p 172) 


6) (59)b Electric Aerial’ burst Fuse (ElZt.Z) used 

>• 5C 250 bomb and ia some parachute flares, differed 
from the previous, fuse by Haying ilvcc igniters instead 
of the copvtsumil two., Th* igniter under the A plunger* 
was ia auca s position, as to give a Osecond delay. 
The ocher _ two i pi iters were umJer thy 0 plunger and 
gave 41 snd 5B necood. delays isspectirely. If the 
short delay w«a,,.re<jaired, ‘both plungers were charged. 
If a longer delay was necessary,only the B plunge* Bras* 
charged (pp 172-3) • '• 

7) 69C12, MD sou 69E Fiecincal Acnol Burst Fuaea 
(Pyrotechnic Delay/ used in various bombs sad cos- 
camera, were cyliwdrical is shape sad made of aluminum. 


camera, were cyliodricsl in shape sad made of aluminum. 
**• release from -iV plan-, the igaiier bndgV fired 
igaiciag the loose block powder. This is turn ipntrrf 
th* pyrotechnic delay susHim- (no compositioa was 
gives). Cm aspiration of Vising of the delay, th* 
flash tofipeijtiM sad ‘ihe Wscli powder pellet wet* 
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ignited, *tc (pp 174-3) 

B» 79, (79) and (79)A Electrical Aerial Burst Fuses 
(Pyrotechnic Defay) used ^-in parachute flares and 
pbotoflsab bombs, resembled in oppesrsnre and scrion 
cbe 59 fuzei (pp, 174*5) 

9) (89). (89)B, {89K Vd (89)D Clockwurit Aerial Burst 
Fuse# are described oa pp 175*7 

The following serial burst fuzes arc described 
irr TM K<M9B3 (1942). File Nos*. " 2314.9, 2324.91. 
2324.92. 2374,93, 2 342.9: ' 

(59) Mechanical Aerial Burst Fuze , 

(9) fJectricaJ Aerial Burst Fuze (See below) 

(49) Aerial Burst (Special) Fuzes 

(59)A Elec m cal Aerial Dural Shori Time Fun* * ^ 

(89) Clockwork Aerial Burnt Short Time Fun*. One 
of these fuses is described below ■ ' 

lii) (9) and (9)* fcleCtrical Atnil Bunt (Short Time; 
Kuieij used it* some parachute flares too in PlC 30 
pbotofl'ash bomb, were cylindrical in sbsp* aod con island 
a glow discharge tube, two condertkcrs, a resistance, a 






J*mM I.Ofta Ml rt. H i — fc — i MB JO.O, 

jelly 2 . 0 , «m 4 wtl 1.0, Am iImh 54.0,1 cUac!4e 31.CM, 
mmrwn Wl«c 4- 5.0*, Tewt] m IM<* £ Neoaia, Wtr*. 
^«ri« (191*), >411-]. 

MteW'.(ActeiM, «* uraX>ifh>a r laraaX DucriM art. 
gt (Ural AcMdJaa waa im 4 bp A* C>f-i m mm 

meyiM yco^ U—M. *Wn »M^ in Mill tMMkiw (mmj 
0.1ft) k wia aa a wtMti—t, while m larger <isaacitron > g 
MX k mi ««J u * ■i kwro oi ck b¥tii|mt ik «• 
• flub rkmr. 

None: Acc«kifl| tw PB Beg*' Ne 1 MkWr aa uy* as* 

« ays DPfct) tnfcbM My fikiciaisMg act— <m NC r n» 
gecklly U mq k af high mi-gem c«m. 

Mil WII, tfe Gmm called asywrOPhU Ahasdit 1, 

■ m A ' 1 a a A * * V ^ f a ■ a*. 


krivadvaiV 


ttCH OHN.COJKC H ) , mi -Akardk m, <H C JKRCO.il 
<CH\, k a «aUU*; AfcasJk U m. M tCa. AMh 
nf U kt lamer mma kMf tW Abkk Ua palatial—iua 
mi WC AtmHfc U«u W them AMk I.m^Dmi be— 
tks I [ige PftRegf No M3 0943) p It]; 


AlUt. 


Al^rftt (AlMw). A Favier-cype ssgWefcvn iavi 
jkkMlld awd ml— Mk lm Cw—>ay. fm e— 
—— U, TXT 17 mi rye fW 2 % blacky el 4 
4HO a/AKr M 4 1.17 far charge* cWM a 50.. 


1) MuiUll. 1(1917)# 3*1 2) iMicOWtXylB (ImiIm 
MktS«i M liykaM.X 


M - 7 




W itmI m . «f WW H.Om at m 
»U|Mt .tete— naih.l l« Gee—y M| nihe 
ibi pte, e# *te W/Wute, tea e, n»tel*M M * 
plea tic ieen lee NC, —tW*e* tma el 4« 

(0 a N.O)CH NCNO KM HHOJCHJtfMO^CM (OHO p 


t-*-" 


155 ad (0 f M0)CM l NU*0 I )CM > mN0 I XX < liU»0 # )CM il ll 

i> <MO 1 )CM J (0i» 1 ), a r 211°, ate at ywtitmW iweeeet 

. fc e c eeee ter eee* «e he —. yew erf mi tkt IDS, Iwif* 
by ht'Taul leal black teat. M ibneieu aeae-eh-' 
r~fiT A m by mkew k As meatfsnmr #4 RDX aki 
elite te E-lal> at be lA-«ab ytacaaa. [ GJUfaee. PiL 
■te Ma 05,140 <1940, p 14 }. 

Meatt ‘ 'li| m Me L tilb— el PtcMtey Arewl. 
the abaaa m ^iealt are eeUadi 

1.7- DUta^ • 2, 4. 6 - thiet -2,4,1- ate htt re at 
aa^M-Db Ueeey - 2, 4. 4. I - —4 a. - 2,4, i, |- 

Tha Aeacrteiaa al *eea ceapeeiele ta ie be 


Alteatt (Al re Ult e l A tyya al ileatb| ee^eatee baa 
peacUeteeta, each aa Aikabit It K cUarate 21, ju, i 
>23, X at Me ait— >0, e late e rf y (each ae TXT) 11 J, 
at oareal —1 2.5, raaia (aacb aa calayhaa y ) 2.3, aaA 
carta. 0J*V 


J) F, til) 


,21*. 


tataberg, Oatlia, » 4 <1*291, p TM| 2) A. Mw fht, 
At Eayiaabat, Cakarii, La Hrtaaa (Caha) (1943) 


rjw.-sst, 


C " ‘ ‘ T/ ■ — a il , Xi r ta.a l *, The f t a i t 

.ta tedttaA U CJC* Eayc. Fib Na 29-23 (1944) 


(Ala. l a—A la Ae atriberf ia the ftMtal aactlaa, 
aa ia Jaacnbte ia CIOS iUyt File Na 224 (1944) 
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AI«Minlif4 Ex^kilMi CAIu<BtaiumhB]iig« ^r«ng»tofk)>Thc 
mc of Al expletives was Kegun about 1900 (in Austria) and 
sue It explosives were known a* Aaispnali. One such Ex¬ 
plosive was tested in France in *VW by the Commission 
del Subsmnces“Esplosives. According to Lheure it contained^ 
Al 23, Atn nitrste 71, charcoal 4%. Another aluminized ex¬ 
plosive, called Fuhrcr, cootiinedt. Al 14, Am filtrate 83 and 
charcoal 3%. 

The role-of Al in explosives was not very clear until 
recently when it was explained by A.$cetrbachcf of Switzer¬ 
land (Ref 1) sod tH.kfturaolu of France (Rei 2). After it was 
fousd that Al ia 4 particularly effective when, used in under¬ 
water explosives, the Germans replaced their underwater 
explosive of I V I; TNT60>HNDPhA(hexsnttrodiphenylaintnc4D 
by the following mixture: TNT 33*7. HNDPhA 27.9 and Al' 
grit (40-70 mesh) 16.4%. Thc v same idea warn followed in 
Sweden, where Al- was uaed ia their Bonn and Nov it ex¬ 
plosives. Great Britain and the USA also included Al 
la underwater explosives; such as Torpex' and Tiitonal 
(British* UVE). The Italians and Japanese also used Al 
•xplostVew. According to Stettbnchcr, another German 
underwater explosive contained: TNT 6!.8 f HNDPhA, 2J.<\ 
Ai 13.2%. ' 

A mong Grfaaa ■ lamiatxed explosives developed before 
or during \111 may be citeJ: S-6. S-6 modtf, S-19, S-22, S-26, 

and S-Ibi-Tbeir^omposrtiofia ale-given under "Ersatx- 
sproagstoffs (See also Aaagon, Bare lav it B. ami Nitroba<oek). 

' (For . st ore iafo rm stiow see Aluminized E»plosives .ia ths 
S Mracral section). < 


v-V 


1) A. Stsjrhachcr, Procar *, 33-43 (i*43) 

2) Hi M«mw. ibid. 6W3 (1943) . V / . . 

T) LJlsdard. Mem Art Fr 21. (1948) , Alumiotied 

Explosives * \ 


4) A, St«ttbackf ( SpiW sad Sckieastcffe, Rase her. 

(1948). pM-90. \ ^ ... ■ 1 


O il i w as Ayl di dws. See Methyl Staff. 


^ lead block) 17.3mm. , 

Notes: a) According ~Yo Ref 3, Amotol 39 wap developed 
in 1939 at the 'Ktummel Fabrik of I>yf«armt A -G Mid was 
used for filling projectiles. \ 

b) One of the Amatols »)9. was used in under¬ 
water explosive etiurges.~ 

AinaH»j 40. This explosive 4ra^ sometimes used during 
*yil foe filling the war head of V-l Rockets. It contained 
DNAap 30. Am nitrate 33 and RDX 15%. It eor.Jd be 
cast-loaded like TNT (Ref 3>. 

4 

(Another composition, also known as Amaw.l "40, is 
given under Frsatrsprengnxoffe ).. . 

Amatol 41. A^ explosive similar in ccUpotition ;to am¬ 
monites: Am nitrate 52nitrate (iech> “d, PH-Salz 30, 
RPJ 10, moatan wax .2%; density of fragment! 40 m (T^T 
40 m); uaed irvbothbs VRef 3). 


• Note*. According to, Ref 1, Kaat, aa early t* 1913. proposed - 
the mixture of Am nxtrace 40 and TNT 6C% f^r cast-loading 
German- Frojectiles, The . same mixture - was used latex by 
the* British under the name of 40/60 Amaeni. Acccidinc 
to Urban ski (Ref 3) an Amatol.of.rV (1 contained TNT*. 50, 
v RDX 5-19 and Am nitrate 45*40.%^ 7 

Abbreviation!: DNfnt Din>*ru*nito!e; DNB Uiaiuobvoimt: 

% PCTN Pentaerythri f dl tetrsnitrate; RBX Cyclonite; TNT 
’■ Irinitn>toluene. * , 


A M iaow MMw.Swe uwdsr l.a n dmia e a ami also on p 273 
z _ai_TU 9 i ‘\9W^ (1993). 

f fhwatsl (Fallpahwr, sbhrsviaivd .Fp) (Aamiol).TWe compwskioa 
s4 SMI ssaiols was TNT aid lamosiaa aitisie, bw the 
kiigsstisa vu the reverse of the American samtols. For. 
instance, German 40-60 Amatol or Fp 40^0, corresponded , 
•a the Americas 60/40 Amatol (Am nitrate 60, TNT 40). (See 
also Filler No 13, - No 14^ and - Nd 88). 

There were also Ger man amatols -which contained. no 
TNT bwt same othe r explosive or eaploeieea; Three aamiols 
OU >9, 40*«) 4 I)m» d«wrib«d below. 

A ntal 39-A mixture .developed by Romer ’(Ref ?) na a 
bnttisi charge foe the. V-l rocket!. It contained DNB 
30, Am nitrate 35, TDX 15, sad was Claimed to’be as 
..- pt e i r fs l as Fp 60/40 (TNT 60, Am nitrate 40). Dae to 
tMjnkjty of DNB, loading of the. proiectiles wan 
C^mdncted • Special HntMssg provided with good 
WMilkuisi. As it was difficult to cast-load AsmtoI 
39 anifnrmly (without formation of caeirie«3 1 ia large 
caliber projectiles, G* Romer (Ref 3) used the io-cilkd 
i ‘Rises!/ loading m e thod. In this - method.,A pdirctjk 
Was filled alternately with .pieces (pellets) of so-called 
"hi sc ait wist me A* (Am nkrste 50, technical Ca nitrste 
25. PETN 10 aad RDX 13%) and moken Anmtol 39 at n 
t emp era ture of about 80°> TW ren«king mtirme formed 
*’ K aa cavities « cooling, ha density at room temperature 
J - * was 1.38, velocity of detonation 56w m/sec , Trnvat 

lead; black sx pans Ion tear 350cc for a 10 g sample ana 
a a crasher test value (Ssswchprwbe) (compression of a v 


w - 

Rcfranoti; 

v 

•I) A. Stettbacher, Schicnn- urtd Sprvngntoffe, Barth,. Leipzig , 
(1933), p 308 x - T * 

2) G. RSnd, PBL Rept No ».160 (1945), PP „17 g? 23 ’ 

3) O. V. Srickfsod et al, Geoeral Summary of. Explosives 

Plants, PB Vtypc No 923 (1945) (. * • 

4) T.Urbn6akv Prxemyi) Chemtcany 4, 487 (1948). • 


Ambsvit (Ambexiie).Oov of the' sporting propelUnu: collodion 
cotroc .59, guncoct or* 13^ Ba or K nitrate 19, paraffin 6.0, 
moist tire 1.5, gelatinizer 1.3% [ Brunswig, Dan rauchlosc 
Pulver (1926), p 134 ]; t * - • y. 


•xr 


Amldpwlvwv (Amidpowder) was a sulfurjcs* black powder, 
substitute invented in 1885 by P«iav of Hamburg, It had the^ 
following composiAon: Am nitrafte 38, K nitrate 40 aoi cW- 
coa! 22%. Its composition was modified neve mi tiineiS^shtil 
• a pobder Which wan ftashlcss and. almost smokeless was 
i obtained./rhe improved cpmpoaitioo: Am nitrate 37, k nitrate 
14 * and charcoal 451%, wts used diatTag WI as a cannon, 
propellant. -*, • ~ / ’ ’. ^ 

References: . “ • y 

- 1) P*»i«. (1943). p 49 2) B«bW, :1943). pp 20-21. 


ssmnsn Aluminum halrigr Sprengstoffe) are explosives 
baaed on AaHiujite.-.mNttkl TNT or. other organic sub* 


^ atanced,. Ammongka have been used for many yearn, not only 
• in Germany buu in other-coumtie*. ind for thin ressoa are 
*1*0 described injAr general section. Several •m’moomI » were 
used in Germany nv military purposeThey may be con¬ 


us ed in Germany nv military purpose*^They may be ^coa- 
aidered as substitute - explosives (Erssixs.preagsroffc), for 
example:; * - «• “ . ^ 

Am—a id |.Aa nigrata 34, 4 TNV 30 and Al fltkfli 16% 
Anusasl M. Am nitrite 72, TNT 12 and Al flaWa'16% 
Ammonal 8* Am nitrate 93-93.3, c hare oil 2-3 sod At 2.5* 


3.5% 


. Am—m at .An nitrate 9l .3, TNT. 0.3. AI 1,7 and pitch 6.7%. 
This Composition. required s booacvr' for iaifiacioa. 
(See also Fillers. Noa 19,13*113 and 110). 

Refeivuces: 

l> Davis, (1943) p 368 2> PD.R«p« No^925, (1943) 3) F*HL 
Rapt 85,160 (1946 ) 4)A.StwtthacWf, Sfevag- usd Schwrsatoffe 
Rancher, Zurich (194B), p 88. 

• — te • 

AaiinimslWalt See Irtur-Annoflcalnifit. 









> 


« 


..^ 


Gee 5 


MMWtaH (AmM«Acu«)- A rjf at ps*m*ssibU 
stasis* which way be cwatUamd MMfMrfi*** b«*« 


» •*'a«va, r . v 


T»U« l giw 


?*+••*** .8191 *t», briaaace by due Kur formula 82,000 
nu& 2 **d 4j. 1 

Ah h r »«l«tU*a: ONOM Diaiirochloeohytjria; NT^ N<km! 
V«P»t*tt*«(0 D G) »d preaauee (760 «mbL 


<*> 


Mi^i|ty c wk 

Ciyeefi. 

«• smack, Rm) 
M^mi 
A1UU chlatid* 
MmI 


cvbMi^I cWUwir c«ibMii 
<I«I i> OUfs lit J) II (Rtf2). 

•0.3 ^ ttT " - tfU-J 


4 

0,2 


{ Co m pa re with Aauaoa-Aa trail t), 

Rfftmce*;- , 

1) A. Marshall, Explosive*, * 3 (1932),. p; I ©9 * i 
2iP. NtoM, SeUcu- uwd Sprang*! off* 0927), p 113 
l)P. Nnouw, Nitroglycerin (1928), (j 379 % • 

<)A. Sttttb^chn, Spceoj- u**d S<hi«»nofle 09(|), p 86. 


JDewafcy \ 
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210cc 


M«Rft (Ammcaia) }■ described in A* general section, 
TW German of maaufacture of synthetic Mwooii U 

described ia DIOS Huai A*pj 144t (1946). - 1 

mm'mite). A type of ammonium nitrate explosive 
»bich baa Wen known for many year* ami which'**!*!* ia 
jaaay Vannivi. RMI iMiMNiMtt were used* as commercial 
espkesivet.bwr iomc ot them- have found us* in .military -ap- 
plicMimsa, chiefly a* ; auhariturea.*(*»*^.raatispren^toff«) 
foe«*yvWnIire*-bn-e<l an orgaaic nitroc ompoun d a, iwck aa 
TXT), or nitric camera (auch aa NCI 

fcfaajr type* of aw u nonitaa were known in? Germany before 
** II, Far instance,. Naou w (Ref; 1) dticrihti seven typei, 
Beyliajv and Uekopf tlUf 3) four type* and Scenharher 

/a—- IT"- 1 ! — 17| | Mm'h 


. '5* ’ 0 P*Naaa, Schieaa- und Swiapiofft, Swiakoff, Dreads* 

. ' "-'AV. • (1927), pp I19-12X * • ' 

- 7,0 -sssss .w mm. 

I t ( 4—.-is J y — M.sM If fa .Istntigh* dy - i ™ 4) t\».s<icku-d. « ■] , Ccml SwMwf of E.plosi,., 

— c M w|>ii t » _g«—tattta. 1 . .-,- r W WMM Piwu.PB ftc*N«92S<1949), App^di* 7/p n 

*?'• ■fc*’*** J0.0,• NG 6J.0, c-llodio- cmm 2.0, <M4 5) G.Xomi, R.post o* Esplosists, PBL R.p< No85.,00(1945). 

tpS.-^MMhy IU«..nml- • n32*. , V 

MN.T«W Wee. Pfc fcUok CTMkiim 21.0»»,v *,Jociir . . . . - 

; W dMM. 70W m/me. W ..pko.i M t WA—c«^« V . 

> • iJOO kc*IAi, mpimmV nplMiM 277(ft. - Awmtmiwm M**, UUilm. S« taMiNlptMii(iia,.« l |h. 

^ 1 P - N “ ,# - “Pl-i** ^ -h« r«|, ,«:h ... ,) A* aimu . 7«.0. 

. r-.:^ K .km,. chUrid* S.0, m«,I J.O. NGA.0S; wyiti 

X iw w apa f at i Ba /(Aaamaatelaapi)- A on #f nenaUaiUe 1 balaaca ♦ ]L8f«, Trmaal tex ralae, 20©cc. bi Am nitraie 

dpafmlaa, aweb |a] « 61.0, Na aitrare 310, meal 7.5, jlycarin 3.0, nir^ocolwcnea 1.0, 

^AmiaifMlIas 2: Wt'7*1, A|* J.W.5, colMita afbali cblorwk 20.3, NGd.Ofi; oayjea haAaace 0.0%, Travsl 

c«#m‘ O.M»7 Pa dimirwckWabfdda (DNClH) • 21-24 Am * 213 cc ( Naoam, Nk/ojIyceriaJ 19?!), j>i> 434-3 j. 


•v ^ 


iU *' 

is *■■■■>■ » wl « *! Wt 7A Al- 1.5-2.3, cotWiMi 
ciHiM 0.5-0.7, (DNClH) 21-24 , Aa' 

■ ifote 61-4) cmW^imm hi mm* Him lj*. 

* (R,M). . , ■ 

,- 2*^3 Tb. Am .Itran mmy W r«pUc.d bj Na'^icraw ia tlj« 

., »m.i o i > J* *1 iIm min axpli>ai*a wad tW DNClH may 
^ ."f btN by NG i» tk nuM oMSol tW t.iui nploam. 
b) >im|iIWh .Aa nplouit pai mi trad «h« W»,I lor 
, '■ —* »t Pnn.U*. **“»ps*> DNQH W which' ap ia )%,ol 

' lha-Mul uillHln M, b« npUcad bj NG) 28 to JJ, 
collodiaa EifM aitrac* A5 u> ')0, alkali aitniM ' 

aapahatea, 

.•—l/o# dlphaay lp M i p a *iA^Hp& afcte M ail 0 to 2% 




AaiMw^wlwor (Ame^fipowder) A.-ywopelUat firat nMaWiciwred 
in 18^0 in'Auncria hy incorporating Am nitrare 83 with char¬ 
coal 13% and compreaaiat the ■M*wrfe into large pellera 
to a denaity of 'abo^r 1.4. Jt : wit used doring WJ by the 
( *Ai|aWftaaa and Germans aa a aobaiiiute W NC propellant and 


flwix. * 

-hp- 


c>. ^ eo.tai.ia* »- 20 T. 

■* * »i»tW '»!af c.j|«i Niuocblo«ia) ,J0, 

ollodisM coma 3, ■iaiM. jjif DNT aid TNT- 20, Am 
, ai^M 43, N. aitraw fo."Wood aMal 2; daaairr i-43, 
».!ocity of daiMauW 6900 «/jk,.T»«1 tawt «W 
4«# ee,HMol oA.p4k„ « NTP 27! 1/k* baa< af 
ploaida.noi kc«d/k,. Hap*; cjtplaaiad 2570*,'ipaeiGc 


b*l>i«iie and was cUimrd ip be eery r ffecTire and practically 
k/okeWra, fUakfoaa, dad -erosioaleta. (hi the ocher hai^f, 
r* *»• ’difficult U igaita, gset rathe, irragnlar 

ball Utica ^and had a rendeacy to^dia jacegface on acorage daa 
to aUotrbpic change in the Am nitrace sc }2° (90°F). hi order ‘ 
to -maoimtae ivvcgyUr tali mica, only 1/3 co 1/2 of the 
pr ope Hear charge consisted-of AmmcnpwlTer, the -rert feeim^ 
NC propallanc. U order to protect the ’ Am nitrate froei at- * 
moepAetic moiatjare the pellets were^ sometimefl '.ncloned 
ta a ho* made of thin «he«a of double-base pron«j|ant (Ref i t 1 
Note: According to. Davie’ (Rel -3), Ammoe^ulter contained' 
a email amount of aa aroaMtic flitroc^npoamd to addition 
to the above liatad componeaimi 


w described by Harbai (Ref 2) contained 


‘ 


-J 


v' 


5 


Cur 6 

_ Tahla 1 

Designation o( Ammonite* 


Coapoatma and 
»ome pnpemes 

'aamaaonam 

nitrate 
Na nitrate 


43A 435 44c 


43C 


So } 


42d> 


Cm *«tmi«, 4f! 2 0 


Mg nitrate, 6H jO 



46.0 

*• i 

' 8.0 


5G ? 0 


8.0 

6.0 


43.0 

10.0 


46.0 

w 

‘ 8.0 


Hi-. 

30.0 


No 7 ,No > Vo * I H-2 ] 14*8 


30.0 


15.0 


35.0 




Guanidine nitrate 

PETN 

PH-Selx 

RDX ‘ ; 

Tatra-Sets 


10.0 


13.0 


9.8 



46.0 


10.0 

25.0. 



» 

• 

. 30.0 

.10.0 

. w 

30.0 


* Vultamol * (emulaifier) 

• A 

9 

N 0.3 


4s 

0.5 

w 

(added) 

Density [cant 

W 

17!? 

TST" 

w 

^0 , 

s 

9 

t/ 

4 

Casting Temperature 

9 

104 

105. 

• 

E fc 

w 

* 

Density of Fragments 

41 m 

w 

% 

38m^ 

* % 

# 

)S>m 

Mining Effect 

21m J 

• 

r a v S 

v? 

- 

9 

Rcfesence* 

f 

5 

5 

5. ‘ 

• 

4 

-'5, 



32.0 

8-0 

7.0 




y 
0 . 
10.0 


£ zwi 5 



' 10B 
40* 


112 

41m 


*The composition given by RHmcr (Ref. 5, p }2}>iotn)i 104 


\\. 


Aftmonic 43C explc-ied in! 944 op a-loading line and its manufacture was discontinued. It waa reported ^hacmUtatcs .. , 
of TNf’ with guanidine nitrate wcrtTunstable . ‘ ♦- ' 3 

; * Moat of these mixture* were suitable Jor.loading bomb*, grnudei.and shells. / ' / * • ' 

'••' '• *. -: /• 


Am aieratc 90 and charcoal 10*. The mixture was coarpreaWd 
x* the form of perforated cylindrical pellets 4 to loa)g 
and 3 to 4caj in diameter, 'fhe ignition temp of the compound 
»g» 160- 163 , but if substances like iron rust.*.Zn£) or CuO 
were pre*eat the temp waa lowered to 80 - 120 ' ^ 




,■■ V', 




‘Note: According to CIO S 3 I4J. p 7, the compoaiclaa of 
Ammoopul ver used during WV II was aa follows: Am nitrate 
50 NC (127SN), 22, DEGDU 22, hydrocell id oae 3 and central- 
,1 ile 1% • 
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31) R.M.Dennis, ibid, -1)26 (1944) .<42/28 m APHV CRA) 
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$4) F.G.HavorWk, ibid, 1316 0943) (88 — APC HE CRA 
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59) F.C.HtniUk, ibid. 1532 (1945) (2 1 0 — HE CRA) 
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Sup re ate Headquarters AE£ (1945> 
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Note: All Pieaciaay Araesal re poets except No 1903 merm- 
c las tiffed 

AbbeeWwioaa A A Antiaircraft; AC Aircraft; A/C A*ei- 
coocret*; AP Armor-?icrc i**; A/P Aaei-persooM 1; 80 t5a*e¬ 


de rooming; C Capped; CWa. Chemical; CP Coacrete-pierei-g 
CRA Complete round of ammunition; Flak*Germun designation 
of Antiaircraft; HC High capacity: HE Hi * h «*P lomirm; HoC 
Hollow (shaped) charge; How Howider; MV Hyper velocity; 
fee incendiary; Kw« German design acioa o< Task Pan; LC 
Long case; L0 Long ogive; MB Mooch lock; Mae Mortar,Pak 
German designation for Anriiaok; PD Poim-dteclating; SC 
Short case; SO Self-d<scr eying; Set Smoke; SO Short ogive; 
T Traces. 


"Aaerta* (Toy Pistol Cap). Due to the shortage of fuimiaats 
caps daring VT II,. the Germoat uaed amorcee a* iputera 
for soac hand grenade a.. Amorce a manufactured by Ferdiaaod 
Vickr, VupeftaJ-Banoes md- by Blumberg A Co, Limusti 
bet Duaaeldorf contained: K chlorate 67.5 w 80-6, pkoo- - 
pboent 12.3 to 8-0i aulfur 8.9 *> 3.7 agjd chalk^l^^^o^.cW 

RcKmor: BIOS Fiaal Repc 13 H (1947), pp 2-4. * 

Aw pew. Oae o4 th+ early alaaiiaiaed eaploaivea: Al 5.3, ‘ 
Am at trace .84.3, K ^waw 1.5, charcoal 8.0, Ba nitrate_ 

0.5%[ L. M4dnrd, ftftem Anil Fr H2 f V*6(i948rt 

* • 

Aaa^i*tk 8 m*#ln -(Aoaoau—Capoi-_!£*e_to the sburtag* of 

braaa during W I, the German* used xioc aad xiacaced iroa 
cape ..They _weie filled, .with TNT aa the h*ac charge and 
compressed silver fulminate as the primary charge. The 
ensemble ego called Anaooitkapsel. [ P. Kaoum, Schieos- 
uod Sprengstoffe, Stciakspf, Dresden (1927), p 183 J. 

Aotfafrer+H Vlad Geo. See Vi ad Gao. 

A*ilkraak-vp Fwxa (As d run tare Fsxa), such sa AZ (2^4) A / 
was a mechanical i sap act f«x« with a safety arming cMciod 
of 10 seconds pro ride< by the clockwork gear aain^^Th er 
very. 5 wc striker eysterns incorporated: an ioetdo' striked 
'aygtra to operate on impact and aa amirapeoxa firikst 
to function in case there was any distortion of bomb^ gr ^ 
fuse - pocket on impact. The two striker syatemA wseo 
locaced at oppomite ada of the faae aepaeatad by a flaaK 
cUntl about 266 mm loag. This fu*e, aa well aa thm 
AZ (24), ary described in TU 9-198V2 (1933L CP 135-9. 
They were used in bomb SC 2500 kg. 

(See illustracioe oo nest page). 

AntldlahMbence * Fuse (CUctrlcel) waa a device designed 
to function if disturbed after the homb^ dropped from a 
plane had come to teat. One type, «he^ », coaaiated of a 
cyliodries] case c ontaining aa olecmcal circuit (two con* 
den a era, two resist era, a soper^ sensitive ball-trembler 
switch and bridge wire of primer) and too charging plungers. 

The base of the cylindrical case was threaded to receive 
a gains. Before dropping tba boads an electrical char go 
from the plane was conducted through the charging pi angora 
iam the charging condenser. During' the flight the charge 
slowly leaked through a high tea is ter into djo firin^ccm- 
denoer. If after the bomb had come bo rest it was saboeqsoac* 
disturbed, the trembler switch caused the circuit to bo 
cloaed. This ignited the po st er ,, initiated the booster and 
detonated (he HE charge of the bomb. This <k) took place 
when one or- both charging .plm|rn wetc^Erpresaod. - In 
this case the current from die coodca*d|^Kr-pass*d the 
switch*" [TM E9-1983-U942), file No 2323^1* v 

. Another anti disturbance fexe, the *7 W T wan much 
mace complicated. Its description is am in TM 9-1985-2 
(1953), pp 183-6- . / 

(See illuatraripc oo next page). / 


1 gains. Before dropping too boam, an etecmcai cuaxgo 
:rom the plane was conducted through the charging plungers 
ibid the charging condenser. During• the .flight the charge 
ilowhr leaked through s high tea is ter into *o firing ,ccm- 

* ' * a a 1 « I » . • * • * 1 • — * 


1 W 0 

M T wan much 

in TM 9-1985-2 


AottllfMog liiiHdr. See - items 1/and L 
AwtlpofhfladM Oevlcon. . See Pycocechnic 
Devices. 


mdmx Ignitor 


Antipodal Bomber. See Sao§er~Bre<* Missile- 

AntLRlco^oe Plofoe. Circular shaped mrtillic devices 
attacked 10 'it iobii of some aircraft bomba intended to 
pfeveac ricochet wh*a striking at an aagleof obiiqmiry'against 
Tff T tesiatant taxmu (lockunuof), or to fenVeat titmtvo 
peoetrauoQ tato jesi res is sane targets (sack aa coacreio of 
wood) whoa striking them at an angle cloae to normal. (See 1k- 

("** “ 1#0 ***** Ko?irims) 1 ™ 9 ~ X9 ** m2 

4 


-4 


* 



\ 

’ * ° 

Aw H with drawn! Fuses (Mechanical) whre designed as 
proteccive devices to prevent withdrawal of regular rime 
fuzes from bombs. Three types of such fuses are described 
i* TM 9-1985-2 (1953). pp 177 A 179-181: lu.Z 40, Type. 

1, II and in. The type £ fuze consisted of a cylindrical 
body with a central opening to the upper aurface to receive 
the gaiije of the rime fuze which it ‘protecre^ and a second 
gaine which waa threaded into the base -of a ZusZ 40. 

. An attempt to withdraw the fuze would cam's the steel 
-ball (below the detent spring) to be displaced, thus aliening 
the striker to hat the 'detonator. Tlif resulting flash was 
(ran a mi t ted ..through a am* 11 channel to the booster ‘ and- 
the bomb arms exploded. To prevent the withdrawal of the 
ZusZ 40 when the time fuze was removed, spring*loaded 
Icnife edge* were placed in the upper part of the device. 
(See illustration on next page). 

"Anil# Annie* 4 or"Leopold 280 mm Railroad Gun, Model 5 
(See under Yeapons). 

Anwrvd , Cora ate described in the ^following references: 

1) G^.jartvtT, "Achcung Panzer**. Great Oaks, RD 1, 
Aberdeen, (1948) 

2) D.F. von Sen get u E merlin. “Tascberibuch der^paoxer, 
Lehmann, Mllnchen (1954) (Sec a«ao under Panzer), 

♦ . ' -• 

v • 

Arif /Arite^ r A mining exyio*»ve reported tv bt maoufd by 
VEU Sprengstoffwerkc, Gnaschwitx. Its approximate com¬ 
position is NO, pyroxylin, sawdust, TNI' and inorganic »H>, 

1 

Arv#wh##d (Needle Point) Profectile, such as 5 cm PagrPair 
40 fill ) cxn Pak, was a 50 mm AP proj which consisted of 
the following component*: s pointed tungsteft carbide cor# 
cemented to a steel body which had forward and reaxwagl 
• flanges, a plastic arrowhead shaped head covered with a 
sheet ste£l ballistic cap aod a tracer assembly. The forward 
flange acted ys the rotating band, while die rear 
acted ss (he bourrelec. 

"’’The Pagr 40 was finrd fVom a normal gun. On striking 
the armor, the ballistic cap. the head and the body vim 

1 - 4 
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■tracer assembly were sbattared thus leaving the Cua gates 
carbide COT* Co penetr^t* Oj c armor. 

. By a^iofuay As snwwhsad design, A* wsigfcr of prcj 
ft/fp '”+• abojJl lull tis# coovae tiooal Pxgr (HEAP) A«U. Due 
-/to this lightness, if vig po *s x bli^ cd develop racy higie-egf^ 
o cities «»d high innof pen e trauoo *’r iho^t—faages. The 
J pjuj was, ho««t<r, ♦e'ry ;n*ccurar« mt long Tenge* and rhc 

‘ p castration hale Was * 0*12 ta caacmaun with the gun 
caliber (See «l«o T*pe«ed-&or* Guq Projectile). 

There were .also 3? mm (3.7* era PlgrPotr, 40), -47 ^mm 
(4.7 eta P igiPscr 40) *ad 73 mra <7.5 cm Px^rPstx 41) 
arrowhead type AP proj c^fijea. 

• /TtV 1) E. Eagle* burg, Ordaiocr Sergeant May 1944. pp 311*12 
2) Anoo, Technical Manual TW 9-1983-3, pp J7), 376-* 
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ARROWHEAD PROJECTILE 




Praioctll* \4Pfeiis labile* Gaachoa*' i, ** *l*od«. 
very long, fiu-stabilixed subcaliber projectile fired from a 
smooth-bore put at luprnadc ^Tflocity. It* daTciopa«t 
%bicb is* described ia Ref I nay b* considered as ooe of 
fhm -MUtandmg Genr^n achievement* ft H Same of 
time projectile* were used in the attack oa tbeUayinot 
Li*e and were- ■ access fid > a penetrating concrete. THew 
tubaeque* m< confined co the R^iiso front. 
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Reference*: , ^ 1 

* 

1) ’ 'H.Kuraweg, Die grundslUxlichen asrodynamjachcn 
UotcrmucouDgea xur Entwtcklung pfetltcabiief Getchosse 
SduihtA der Deotschen. Aksdemie der Lufifahrtfocschi^g r 
Nr 1059/4) (194)). pp. 33-71 

2) L.E.Simoo, German Research During TO 11 J. Wiley, 
NY (1947). P 191 

3) Dept of the Arejy Tech Manual. IM 9-1985-3 (1953), p 
360. 

Note: According to H.H.Bullock and G-Coshlan, the above 
projectile was also called a Needle Shell, A projectile 
available at the Mu*eum of Picatiooy Araeoal was 105/60o«» 
caliber and about* 760 mm long (Compare with RdcbKog 
And concrete Projectile). - 4 / ^ 

(Sec also G«*aoc2 Projectile), ' ^ 


Areanals Eaploelvea. ««d Awuawifioa rloofo. See War* 

\ 

Artllleri* (Anillery). A lliz of German can^ona Vtc may be 

(sST 4 1 l^^ulSSSScn fGr den Anilletiacen published 
in 193^ hy RbeinmecaU-Bacsig ). 


Artillery Ammunition (Complete Round). See under Granate. 

AS •Abbreviation for Ammonia JpeicraprengMoffc. (Eaploaivea 
baaed on ammonium nitrate) ( Veicheh (1953), pp 39. )75 

AS-J . One of the German priming (igfiiring) compo#iciooi 
u»cd during TO 11 in »om« electric ^u•eheod*. , U contained 
red lead 77, silicon 19, NC suspended in ac*tone4% (p B Repc 
No 95 613 (1947). Section T] , ' 

A5N. Se* under Ufttetws»jecipreflg*to/fe. 

' i ' 

A*Stoff (Liquid Oxygerj) ia deaeribed in the general aection. 1 
if was used’ u>,wome-,.Uqiiid pronellants for tu.did missiles 
such at the A-4 (V-2),' Tat fun and Waseerfall. 

R "* f « nc * : Gollin/ Jlockei* ^ad-Djrect«d Missiles, CIOS 
F,ilc No 28-56 (1946), p ). X 

Note: According to CIOS 33-13, p\o, a the ^S-3. which 
mean* Artillery. School compoaidon 3 (Artillcriepchufe 3). 
was an incendiary compoaition prepared by miitog 75 parrs 
of red lead with 25 p of silicon made into a 4 * paste with 
NC jelly. 

¥ 

c 

r 

Assisted Toks^Off (ATO) Units, Sec under Rocker. 

• 

A at roll t (Aatralite). A type of mining esplosive similar in 
composition to Amanonic and Donarit. 

Typical cOmpoaitiooa are given in the following Tabic 


Table 3o 


Compoaitioa (%) sad 

aome properties 

■ ^ 1 

Ammonium nitrate 


Astral it 1 


84.5 


TNT ♦ DNT 

7.0 * 

•’ 

Vegetable meal 

- 1.0 

• TNT ♦ DNT ♦ meal 


Charcoal 

1.0 

Paraffm oil • * 

2.5 

- Nitroglycerin 

4.0 •* 


Oxygen Balance ,% 
Trawl Te«t» cc 
Pb Block Crushing, mm 
Sensitiveness to ' 


Aatralit 2 

Aatralit 3 

1 Astra lit 4 

80.0 

79.0 

68,3 

12.0 

• 


MS 

■ ^ 

17,C 

27.7 

1.0 . 

• 


: l « 

4.0 

. ♦ 

4*0 

t 

m 

♦2.5 

A 


399. 

16.2 

No 1 <;*? 


Initiation (requires) 

Propagation in 30 cm - - 12.0cm 

Cartridges 

Velocity of Dttorr - % - 5400 

arion m/aec 

Density of Cartridge • - 1*.P9 * 

Heat of Explosion, - * 95* 

keal/kg 

Temperature of Ex- - - .2170 ' 

plosion, A 

*See Propagation of Explosion in Cartridges, described^n.the general section. 


Aatralit O N 


So.O 


20.0 


♦0.3 

375 

16.0 

No 3 Cap 
80cm 
4900 - 

1.03 • 

W* fto6 

2270 


* 

References: .* Aushauchungaproba (Expansion Teat).See Tra^l Lead Block 

1) A.Marshall, Exploaivea, 1; U917), p 397 in the general section. 

2) p.Naoum, Nitroglycerin (1928), pp 423 At ' 

/- Ausschwifaungsprobs (Sweatisg* Test). Sec Exud-tica 

»*««• « *« in ,hi. .nd in lh« K *n«..l ««««»•. - ' 

ingredient ok some smokeless propeUsota (as a stabiliser- 

nbii^wilC PB R«p« N. 11.544 0945) ]. *”»»" <Afrro n c).S. e li»orc.l ««n D r. 


Axlde (AxideaJ are described in the general svedoo, (See' 
also thf# section under Blsiaxid), 


Ainl #e fwgalls. Sea T-Scoff. 





AcsdX Se* 


.11 . * ^ 

■* 

TW purpose of *it reaad waa tb 


* . y 


tkiuct Itciriii 

- * - . ^ . 


» A • 


JM Avuki.cki * wide-aa* 4* A*^« provided ,wi* 

A ^ .CTiytt tisaM (*■ *e «*)i ■ tadro **4 • *9*<* <•' 
\ tW dnver. Af**t foudiag foe vehicle with mm demolition 

"«*«#•* '** ** *• «* 30 ■**> U. 

ck»« ‘.'*a. *#wmU« » i(n iW|« 'Marked ;i#r destflfttiea 
(nueh Ma ,»'fcm W if w"» flock, pillbox, bridge, etc>* v 

vdM»a *•, w—ba*. M ** time *»« -a the. 

raskW back. TWh .wWdtr m» aaey t^rfvti foe. the 
Allies' artillery. * \* 

VtifoMett ; AfeN r - Fi44 Artillery J, 34, 305 0944); 

.|IJIMlM Nrt*K B. 349 a h4 349*> '.. 

* % * 4 . ..I. * IK t " 

siWi^fr- CM ’* ** eapfooiyee: Am aittMe §5 

TNT 15%. OE.GbWw* 4tfgh B J** ] . 

/ • 4 "" 

W. fot W MMl vibU listed wad* P4UK 


of a kit V MUI of a puff of smoke (produced oa ignirUe 

K.4m£« 1 aXd^. OniMic* D*c 19<3» f* J57-4L a , 


wiifc HM dmlitio. VWcIWlt* ft. AccMdia* to Lv. M44*ri. MV Anil Fr 72, * 

\39«ms>, *• Bc~tayi«« «-n, ^ *l.«UiH4 

pillbox kidM our ' explosivea: Am nitrate 79.3. DNT 5, NG 5, colWi«i coom 
* tiat’kit mV Am 4.3, AI 5nod - ^«J14 mm 5%; power by-*M acb lead block # . 

IMT tvi«i foe; the expansion, teat (Modified Ttuuxl Milf it iZ5, mkiag tW 

, ,4 . taliM for picric acid aa iOQ. 


|W|W fiMfcwn (Berger Mixture }.A easohe-fredeciag mhw 
comp M o d of 2 pun of aioc dost and 3 pea of beaachleroeMero 
C u S War Dope Tack Manual, TM 30-506 (1344), p .23 k 


Stability Tut. Set icaerel section 




(■•lLd« SmWU«t)- 


StaUUtr T«h. 


(TmV** 


•VtiiMft .•» wre/** (c.i» pv> w ._. 

IW, l |l,iU.4.)M| n nVll« <TV-iV-« W •*-! £A* "‘i 

wn «f NG *mI dMi*. <«mh -1A 0 .34 «.I* W . ***>■ I* ..j.h«1h «• *• US y .hc 4.*cr.M - tK- 

&.M mlia. k »H -i*~l i. 1M9 V MJB— 

lg|j~ i« lll 7 * * 3—nWfc««,Sp—m#- wwF StlM—otoH o (iy»). p 171 *r, 

V M KPC/97 APC/00, v f5 ¥* » iateor nfl^.b^. a 4U«k. o*. 2) 

J4 V WVHA^ a|M>| c^, ^ ^ v M|M . 

3 **> ftrMfta «4MVH •• w.1 ■ tM Dnuk t>c, 

,.*.*■• ,. -'§cU«Waeh Fofccik >■ <l*»ciiW h r - [)•■ V.BXtelM» 

' , D.tr.ClopF. BIOS FiiaJ R>(« IB43 <1944) (SM' jlM'Nkr 

r — p^J 4, V Sctefa. •- : : .• , , 

■UM 4 U|k jMilr [UMp. TMllf V . 

.m.,NM<, (1907). p 449]. BHK4 IipbilMi. Mml c—p—kio— px » f< fcy 

CE.Bieh*) at tk* *a4 al tW Uat evamry,. ibm, dMa^ a) 
P+*> <k> Baht friiUh. JUika>WVM). Sm ' MG 100 par- -i**4 »iA 10 p W «ll«-M-a b) K. 

w «!*■** 90-100 p mim* wiA 3 p 4 atmwH —i p W 

, ■ •^4M«a4<atoll.c)AB««a«»Brpauv4«ilhBp«(TNT 

' •< a*AaM»l Mkt (Sm aVi Fmw).. •. , «a4 4 p W « aMKh. -">< . .., 

f TT “ • Rtiataacai Daaial,DietMaaaaa (1902), pp 67-0. 


•I Mil**- 


leMladk.F^'W.. waa'ptdpd. ky c » t f i tM k| At Scknknt •■ 
Palm Un ptitt of ki^ danaity [ L j C a dy , Tfoitd Jao 
M-ii*.. EapUama, Haw, U907). p 4*9]. 


*. P—ial. P i rti aaaa 
i. W UackpWl* 
I* Mmi 1040'a la 1 m, 





•act 


■ vO 


■i*«r*M (Bfa**W«al.A >yp« W panaiaaiM* aa 
>■—ta •( NG. p«Mai*4 ky V A S A -C K(m If 0 

/ fe * . e _ _ _ . 1.1 . t a a \V 4 ’ * 


NaHCO and a mmJI 

f • tftf 


laitiaM. MiaMrai e wi 
aa UnU u*J* NG cmU 


m W NG, ««t twy M 
aa aaeb aa 95* NaHCO 

K laitiaw* bp oMarntf i 


Fair 


> 


UhM^ ?iaa4 
ME, a Ka. A 


j ’ Tfca (aUa*ia a mm 4. mpAm. a*4 p«af«Ria« W 
oh af Aa hmtkiMa: NG 13, JMNCO, )Mi 

ta^ o< niMm 400 ; aaloc a< *n 2)00 */*ac, bnt 
•* aipl«i* lij kal/kji 441}), Taail mi nkt 30 ca 
far a 10, ««■>!■. apaclfic pwar 410 aca a lAfc kriaaoca 
*o!h <Ka,t) B « * ■ (*p paa*a) > (**t •< dar) « 10"* * 
2-06, gap mi ralaa (DMMMhM>MAp»piN «4n 
ScUagvnMpM*.) 40 ’«■,. mpund far Umom m lant 
a Na 2 hUaua, cap^ rokn. aF ^Va aralrad a* aapUaln 
* 1-k, io 23, 1 m 20 aad 740 hi H, 01,0 A npit pknal. 
C «H». iri — it m—: CO 44.1, H 0*43J, N, 9.2. a*4 
•O s 1.3*. ■ - . - *.. -■ -••*. .. . * 

Netr. Vkn >e neit krittn tmpkMiTe im Ai’M r tkt MMM 
d NGU incvMtnd; tW ■■ ent f nf HnCI and JiiOICO^Mn 
da c um nd and mm fini and -*«Uisef ant itcwiia lw f , 




-i ^ k 


f 


4 * 


V- -I’' 


G*r 12 


Thfc following mlxtuct mty icnc at an tsampU of tuck aa 
txpio^ivt: NG (slifhdy ftclatimstd} 30. NallCO^ 40* N»Q. 
12.5, wood meal 4.5 and NaNOM3.0%; t«tnp*tacur* of «• 


v\- 


plosion 1400valoc ot dacon JoOO m/a€Cs d ii4. Trausl 
t«ai .vkiue 124 cc (w * 10 | aamplv, gap cast vaW« ^0 cm; 
ecu Id ba mu it tad by a No 2 blaacing cpp. .,// 

Tka bicarbiiaa waia coMparacivily tapeoaWt^ Wt ckay 
piotaJ to ba vary safe foe \ia« in oc duaty coai 


Tka bictrbieaa wtia coMparaeivily eapeoaivp; but .chti 
pioTtd to ba vary aafa foe ua« in gaa^oua oe duacy coa 
minaa. , • ' * . v 

■Rtfaraaca:' 

C.Styling * v k.Drakopf, Sprang!toff« mad ZUndauttal. ). 
Speingar, ziariia (1936) (Litko^eapkad by ~£dwaida Bros , 
And Arbor. Mick), pp 145-146. 


limit MiNNftra A.Saa undar AMatol 39. 


Blank Pawdar. Sat Schwattnpulvar. 


IImUa| Capa Saa Daioaataea. 





BlaatUf Oalyifo.Sar SpranggaUtita. 


^ r 


BldMakaapWaae adar. m M m Falvat (Leaf Powder oe FKaba 

Propailaae). According co Srattbacbcr f 'Sptaiif- tad Sckiaaatoffo 
—(I9 4»> >1i, it waa prajxi by colloiding a Mixture of 3 part* 
W gync chick* (Sckiaa.awolla) of >N content mini mow 13.1% 

* and 1 p of aoiubla NC (Kbllodiumwolla). of N content 1?.6%. 

- u After incorporating into mixture 0.5% of the atabilizer (OPbA) 
and *1% of <Uak-«educer (Na oxalat e), the n*»l wii> flaked_. 
aad\dnedr Vtke ^eaulriag diakea twhicb ware 0.3 mm thick 
' aad had a surface of* l;3 yMSt*) we*« surface-araatad with 
centralita and finely pulverised graphite in oedar to Mtka 
tkaai peogresaive burning. 


•IslamId . (Lend Azide) (U‘A ).Sa^ general aectica, under 
Asides. It was used in Csrmany in-aoa*e pricing and initiat¬ 
ing coatpoaitioaa.. ; N .. 

L A was prapd in Germaay during WV.KI frow sodiuM aside 
aad lead nitrate in the presence of dextrin, io the''following 1 


fIToer 


a) ,Fifey liters of watdr containing 1.3 kg of •odium 
aside waa added a lowly to 60 1 of an aquc.oiiii aoluiiOn 

/ coatainiar, 5 kg of PlftO^aocf 0.15 kg of d'extfja, prit- 
keated to.60® and stirred bf air. After adding the ftrat 
5 lijera, ikafe was a pause of 5'ininutM* The remaining 
45 I, was added during the next 45 Viiputea, and the 
stirring was continued for .15 minutes, w^hilat, the mixture 
was cooled by^ means of cold^ater circulating through, 
the jacket - 

b) Foll owint tb ia^<he-rea cto c w as :t i p ped -gr.to a^titocr 
‘ and the L A retained on a filter cloth -made of horae 

baif, Sucfion waa applied * 

. cl After rinsing the L A with several portions of warer, 
x it was placed on eheata of paper attached, to frames 
rv v and dried to a moisture content below 0.1%. Eryibg waa 
done by Blowing air‘for 48 hrs sr 45-50° v through the 

chamber coots icing* the frames . 

d) After cooling to 20°, the contents of each sheet were 
iranaferred to s -grgphjtcd csrdbpard dish. The desired 
‘ amount of dried L Sc *u. added t6 the psme dish,, 
^ahicb was then lent to detonator manufacturing plant. 
(Yield was sbour 5-3,,kg per batch). * 

la order to destroy any I. A remaining in the mother Jiqifor, 
about 5 ^liters of nitric acid (5® Be) and about Vj 1 of coned. 
Ns nicrite soln wetc added per 4 batch of LA. - 


Reference: Pl» Rep»* 95,613 O947), Sections O At P. 


Nona: According to L.M*Skcldon. ’Manufacture of Is ids tine 
Exploaives/ ert\ GIOS Rest ‘2 7-3A p 3. the Msfactvre of 
LA at *th*' VoHrstahauattfK^PUhr' oj DyaWit A-G waa 


r 


conducted tn a iarge. weU^^oUshed. atainiesa accel, round 
bottom, cylindricalll vessel, racketed cinrularioo of 
heat tag or* cooling water or briai. Agitation vu conducted 
by one centrally located shaft having \ r blades as shows 
oa the attached drawing: This agitator could be raised 
' „ - ot lowbred as required to provide the 

f mosi effective position foe securing eke 

desired'mixing. Foe discharging the 
contents of the reaction vessel the 
agitator shaft was raised clear of the 
kettle Which was then jilted by a con¬ 
trol wheel, located bn tbt supporting 
framework. * Stock solutions, 9 co 
10 % by weight of lead nitrate and 
2.7 to.J.0% by wt of eodtuM aside 
were kept in largd vessels* placed 
higher than the. reactor im older to 
secure the flow of liquids by gravity.. 

The correct volume for . each pre-. 

„ rjipitatiok charge waaA obtafoed by^ * 
fl . the ’use of calibrated glass Sorties, 

Fjfow races ’were controlled by manually «ejierated stopcocks. 

Be font proceeding with precipitation eke alkalinity off the 
SodiMMvaside ^solution was checked by.tifvating -irk nncemh 
sulfuric acid sola. To be acceptable for use* 50 ml of aside ' 
sola required 8 to 10 ml of acid to reach die pheaolphtksieia 
end point- jr tb* joIt etc -no? sufficiently alksliiK dow« v 
dilute sodium hydroxide .was added to the stock sofo and 
the ’ titration repeated. Ordinary., tap water waa -used far 
'making the stock solutions. J 1 

in parrying out an individual precioitatioa, the volume ' 
of solution requited to give 4.5 k#>of actual lead nitrate 4 
(500 1 when us ing .a 9 % ioln) was dfawn from the supply 
tank. and measured in a Calibrated glass bottle from which 
it was trapaTferred to the reactor: (This amount orie-ro'triltaie—*— 
is * about 18% in excess of that, 'heorceically required).' . y 
After heqriftg the solo to about soma dilute sodium, 
hydroxide .was added until the soln became neviret to . 

methyl orange, as determined by a spot place test. After 
neutralization, 150 g potato dextrin'(which had previously 
-been dispersed in warm water)..wag added to the aula. 

The correct volume of, sodium azide aola to give 1.5 kg- 

of actual material (500 1 when using S 3% sola) was measured 
itj a calibrated glass boftle ^frbm^which 'ik waa dinchar^ed 

through an adtuacable stopcock into .the rfacurf,—while-- 

constantly stirring the^solh sod maintain is* i* at 50 . The 
tate of flow^ was cootioiled so that the total , qaaatky of 
Na azide soln waa added at a fairly uniform rare ovcv a’-.* 
period of about ,1 hour. , ■ ’ 

After addition of the Naikxide doln had,bees compktwd* 
the .agitator waa stopped, the lead aside allowed to aertle ■ 
sod the mother liquor decanted by t.iltiag the .vessel. After- 
giving one dilution Wash directly in tbs reaction vessel: 
it waa tilted and the precipitate .traasferred by mesas .of 
a jet of water onto a large cloth liU« supported on a aaeurai - 
drainage filter. After riniinr ;>e lesd aside with three 
displacement type wsuhes, she; cloth was folded over the . 
aside and the ensemble placed in s jilhskic bucket which' . 

, was_c .sccjed- to ihr iMfip ires. The yield, was about 3*3^kg _ . 

■^dextrinated lead a tide./ m - —“—— - ■ ~ _ 

A sample 'of each batch waa sent to tba laboratory where V. 
the crystals were examined microscopically sod compared 
with acceptable standards. Then part of aside ^as dr/ed aad ; 
its loading deotlty WaS determined. 

i ; or/*de«troctioo’*of unwanted L A , it waa treated suc¬ 
cessively with a 15% ni"‘C acid sole and so 8% Na nitrile 
soln. * 


No«;- CryacsHmc. •ttuctmc* of L A is desetibed. by 6.^ 
Pfefferkom in the ZeitscKrift fur .Nawforachung 3s* 364 

>(1948). : , ,/ 1 . ' - 1 •" 


According *o W5chneider k ‘ Spreegtcchnfk No 10-11, r 
pp 185-196 (1952) and Exploaivstoffe No 1-2. pp (1S»5). 
technical LA (purity 92-94% > used in German Sprengkapae l 
A and' Sprengkapae J D becomes dead-pressed if the loading ^ 
pressure - exceeds about 9QQ ^ kg/cm? - (about -12.800 
■depe nding on coodiudna. * Herfectly dry L A can. »tss<T f 
higher pressures without beinx dead-ptes»*-/•.bupLrA ^on- 
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Crystal slat «In 


offsets 
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M-It which MflMIMI «c<w. 
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aijf-r-i (T»teaia*a Prate v BlaJWaate"** 
•4m Bla4a,lMa*~te MMk Tiwni tT«uUl 
ihMK Sm m«> MMdM *mi tte teaka w 


. . i i »*•**. c. 

■liubwh. Sm ' O-kn' Taat ia *• 

. ■> J * * 

■ ; -T1 J <Ua* PW. Sm 


T.m); 


Tw—fa* *te _U*JPJc«at*' iate HflMWClrf’.tM- 
(urn (ri.U or <*tm4 mmmI afc«*U te *teac 2,2 k« 

Midi Pk cMMM il«M 62%). g tmrt l imi with'ndMMM »t«r 

• rtn. Scmm cfcr MMfitli W>>•<«« 500 l « * o*i 

t««Ktef Midi « «fcfcM*«MHM» (ate* l 6 mm ate 2* 

•. ju*h) lit ■■ eyl M H nl aiate I#* dM .br 6* 

ptavMte Milk' » ailkaiaaa cloak, 600 MfkM.fMjn'■ ■«*• 
Sew* tte «>*»*d MMtiai ia «Mpr«rad |*»i « » - m i p i mt 

-rabbtr e»a„i «" » —ill wadr w tea. 

Nani Mutt liaiakla* tte pmipiMtia* ad tte L P , tte 
M.MU rbadd ka clMMd Mr Wi*| aa*d *».ia V 

■tlma« wkb 4 I «d 5* B* akric acid ate 100 I ml mmmr. 


i l aka H m (lmm* Hi mm ) t» fm 


1 M Ctil. 


1) t./Utetet at al, Inaarijatiaa ad Gmtmmm CnaaMr iat 
Ea»Mri~* ladaa«r. BIOS Fiaal Rapart Na 03. Im Na 
2. Lateaa, H M SratM-ary CXflca (1344); PB Rape M* 0,«77 


o„. I 


Rl.toldata a yd (R4I Laad 0a4daU*kf N*».«3 (1^7), Sa«J***D. 


6 IM (taad Sateaite), Pk^O. V. «aaa«^ #*«l#a. 


.Sm Lm4 PUm Tim ia tte 


(Los* BUmo). 


peraeidca. ta uood darlag W1 I 
msdieot* al. fooeboad co-gM-uise- •*!*«»» Spoil 

FrooUW b ol U* wwmlso: PbO* 33, Al (ctaM flaks) 
33.3. *f*«W M« allay. 33.?% [ PB Bar* *• «.*77 «**X 
» A3/M ;aad AJ/J5 J. 


Bla4lrk.lMawaa.alaa. adar . WaJa^rV—• (Laad Trlakw 
naatclaata « Load Strykaara) (1 St ) M+i S*4. tea .Trimtea., 
Trlatoa* adar Tr4«Uw. Saa *.aa*l aactiaa mmdmt Styatek 

- a - W mm a a a m.** * M M ” a R 


Blrtftea l (Late PictaM.) (L P V ■—*U aactiaa Bate* 

PJciataa; apa tete ia Gantaar fa* the ptmfmtmtimm ad iaakiaa 
auiima il ’ 1— a k a ad awdaciM. Tka fallaaria, Batted 
•aa »ate (ft Am pmfmtUm ml Imm* ft <tmtm fa, Am aeda 

*4d _J—2_' V. • 




Ploca a 1 «n»a4 MIMM | 

4«m«>. iot# a Mull umIni iMl .ftiM! (VtA attaih 
.UIUr i« coAm^cvm (Imn oaa4-«a laft^ftsMa 
aafaqiif b >{*•VM **+ • »»* ! » • AAI^ 

. lVl. 0 < VMM M Am iW MM ia tkm fowl is "'t 
VMM FMU ia iMMiiMUr (viktia > * . 

•ikfiafr >3 I-.al |»k«k a«W «aMWaia#r 

P A ft Utar. A4< 7-« \ W ik 

Mttk .fM 4 Wai . tVacaai iW H|i>y, jnk« 
to a coika /»W cWM pAkoTWi a NmicIi 
fMCvliia 1 vocimboi ■ alv»iM *>4—fay■ 

' k« A- aloanr «• aOKk ia«U tka w ^ a aa 

vacaoai rmr tk ^ > xw for W Ima. Lift At 
iikf tsaoafor do LP a a itaiakaa MmI caayiaf 
‘ FM coauiaU# 10 1 of 96-99% oAaool AaotaraA- ««k 
-2% -ail MidMaal, tofOtk« 30% a%oa^ 

aima-aalaiiaa. Aft* .Amm^oSumt tia%i 


AcUik iW* <W rifmicti lio*t4 talnf. Oat of tko mAki 
of pr«Mi aoo^ Ml Gtnoooy doriag Wf | nii n follaat: 
TtiaitroroMctaoit (TNI), cailad Tfiaia ; t 7* kg | mi 
iiM iato • 120 t of aatar coaroiaiig 12 kg W HlgO 
- aacil At 1719 rfiao^oa^ JWa At tofcciaa *»* A- 
wiik vtitf ndl it cmmmrnmd 2.4 kg THE fttVaacb 
40 1 W TW Wtalciag cto roio f* Mr 



■at.*.] 


•<A T i 


•rt4i«M (br Man «f i o M»i mpmtofcy—mUi At Aceot4iag to Hooom \ 

Any kick to At calico lUttr cloA m 4o l igtA t - ' ■’ . . . . . ~ ■ ... . 

"|Z_ u »--- _i wiikckg txgiooivo ia 

at^la Tor akatr % War ik ^ ifina .% Aa W^alltA TriaiatAagt 

!tll? V*‘: ^ ^ . •■ /■ " kg At RWiaiaiA^tatmiA 

ifT^vrr “r w** ^ •< 

y^k a taaty baa Ur*r oa pafar lar a . kl. ,M .l dnria«, , 1 .. mmd „ f>*mmmy mm 

Pioct At calico film clock ctaraigiag At Ll? ia a . 0 .. - 

Wcktt .W MoatAr it to A. iry-g W—•^ J!rTin n^T 

Er Mtaat tl . oaodta miA, rnM A. miot LP 2J?o2SSrl*!2!?J 


To 40 l.W Ao iWoo tiiW, pWWattd to 60» omd 
. atkvad a. .vmhI, «at. WdW praoWUlf, (Airiag 2? 
aitiait} all Wnm tolatioa coataiakg A kg of 
*- UadT atm*. Tkfi* govt ka4 tcyyWaM. A/tar allaviag 
^At* aim Am ft ttaad aa4 tooUg it to 20^, Aa MttWr 
^^Jbgoor trot • A tca ar t l kayiog At >gc of. L St. . Aa too* * 
^JjLU nmrnM ia At MtWr ligaM, ^t Wd itWAtgg- 

^ : i?^;^^^'7(MatforM^ ' At L Sc itat Na iryyknt oak 
■ At UW at PbCOy.'. 

^ASf-'aaMbi Aa PkCO-r* Aa maiaki ligaM woo 
M *iA VMM Mid Mi Aa .raaaldag ai>|hafc 

.(taf 2). 

^/i^co^ig to Sttc|kocWr (Rtf 3), L Sr May W pr#H ky 
jteliag Ao tktlkg ttlat of makrataorciaoi (groviaot V •«»* 
(Mliatoi «iA Na carktoaca) mI M aiivak. 

. AccotJkj to Nooum (Hof 1), L Sf >Wi Worn ok aa 
ao kiikckg aakoiiro k G t ta—y tkea aWoc lf20 wWm 




St ratal tyyot of iai rkria g etag rtititit mhnI ly Aa 
Ck—ooa tkriaajnr a coocaiotd L Sc . ; 

(Saa ala# aodtr Primy md laitiackg C oapoti d oM t ),. 8 1 . 

I) P. Nao^o, SckkMH W SgmMPCaHa (19273* p 


¥ a o«Wta WMLP 2)PB Rape 9J4H (W7). Steboa N . H_ 

Z- * dooltWot of STkTT'tLJlidi »«• SmtWcWrJfi^ W Sckk M «Wfa (194.3. P 99 ^ 

ckk of a Ay tag from. Dry At waAl-ja 4 Wo. Matt: LaMJWkao, Kkokortm ^ MkWkg Kxokoi 

ham Miaa* U .. grt* •*. QC* fUOL Pik Nt 27^S UWTif HI U** 


ItMtioi me roos i 

t« 60°. 

Natt: Cokiag a tat fly 


taitkg k to 40* mod 6aaHy .2' .22 tfalaiAcm ^ (Jfi 
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mmk A -G - 
•) 121 W TNI 


Ikf Mf k 330 t of 
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20k MfG wat oddtd. Tba Bixtura an* hoaio4\to ' . , . , t n , . . t . 

60° mad kid for a tKort period uatil a. toiucio* *«i i|altrl»laar.Sg»t M BktuiaitroroaMCtaat. 

<ik*k*d. Btfort uac tbe tolutioa oat filtered ckfouyfc 1 k r 

a aatlia clock and then dilwed to and iHowed to:, glotiyUadorprobo nock Traasl (BUiblockmurbauchua^prob*). 

»cU fw 10 H«. d-m, yuch uma tha campaiakwc ' $ Trausl Laad Block Ta.t in tka ,ao.tai .actiaa. " ' 

Aopptd to 23-30”* m * 

kl’Ia carrying out the actaai precipitation, 86.»l f of 1 . # ,v , 

6®B4 aoln v«« «itc>iu«i iron the atorage Travel and < # Btl»molvor • Acc«ding jto Stattbacher.Sgreag- m»d Sckittm- 4 
uaaaftrred to the precipitating vaaetl where it yu . ,coHt(1948). p 99x.it i« ooe of the uan foe tiitrodiaxo* 

kauad to 60 . Than, 22,70 1 ad load nittata aotn <31 Bi banaaaaparchlorai*. C,H.(N0,)N.-C10,. which-i» dcacribad 

Zti JSJSSi? “hL^StwTwa* «“ M° ««“'»> •«*»“ ^rr Oiaiobao^naparcMotata-' 

e^tifd addition ptrrodf Aa toon a*'-ail of the L N s pi>in 

had been added the ccatenU of ertttKwtia cooled SokknH. Sc >. Bobbin ire ic the gcoerai teccioa. 

to 23*>a» rapidly aa poaaibit .and the agitation war . . 

•topped in order CO aiiaw the L St tp settle. After **- . aakaMtoA. 03 (RhtPotr Hir-r.ll.- D-ill r-rrrid— 

Moving the mother ligoot by decantation two dilution RahrpatroA* 02 (BhrPacr 02) (literally Drill Cartridge 

fcathta 9eia given to the precipitate directly in the of- 1902). A demolition charge consisting of 73 fc of .TNT 

vessel. Then the product was uantferred by mean* -used at the time of W I'for military pioneer work. It re- 

a atiaaai W_ -atar wrto clock filial wbara it wa. -i™,. , ch.raa made of picric acid aod called * 


SehrMttoAs 02 (WvxPatr 02) (literally Drill Cartridge 
of- 1902). A deniolition charge consisting of 73 g of TNT 
used at the time cf W I* for military pioneer work. It re- 


a stieam Of wgter onto a ciotn Miter wnere tc wu. . #d ^ charge made of picric acid aid called * 

(horoitfhly • Unied •• using the same technique •• for * __ . _ . , ... . e , ■* /.V.*. \\ 

des trims red L A-The yield of L Sc warn about 8 ks. BArpatrone 88 L CoWer, High Explosives (l5l0). p 23 D 

According to C.S.Livingston et al, CIOS Rept No 24-3*' 


the following Method of mmmdacture of L Sc wan used at 
Troiadorf Plant; DyAaihik' A -C : 

\ ' Into a stainkma Steel kettle of about'10 (British) gallon 
\ capacity (about 43.4“ liters h pfOvWed~w)!-nn-agitator, 
were iMioduced 40 1 of water, 2.4 kg 6f rtyphOK acid; 
and 0.44 kg; of di|M>iwn oxide. ThK formation of 
Magnesium mtyphnatk. developed heat, and when the 
.temperature A Ached fcboet 53^ C, a solution of 4 kl 
of te adm|trwe^J^:5 1 of water was run in. The yield 

uT*all* the 'above "methods- of manufacture of L St (he 
veeaeis were aiMiUr- to thbne uaed for the manuf.xctAe 

of L A%, H ' 1 ’ ' «/. • * . 

rw the destruction of L St in the mother liquor, an 

excess of sodium bicarbonate ska added and. afeef mixing 
ibmoaghly. doo filioga followed by autfaeic aod were added. 


ikifMnmr 28 (Drill ’ Cartridgf pi 1928). A blaarkg part¬ 
ridge, described under Demolition Charged According tSy 
TM. >1985-2 (1953).. p 277 Ae Aarg* w«. .used also ia 
antiperaoonel load mines such as Stockaune. 


BOMiC (Bomb). Table 3b giefk-An dgaigaatkaa of 
German bombs and their English aqnivaloatv* 


BLZ 


J-PC 




SB* 

, sc , 

SO (kfeia) 


% # iV 


TeMo Jb 


Blitxlichtcylindrisch* 


KaWfatof(cylUdrlmche 
NebelcyliodeisAe 
panierdurchschlkgcy IkAiacW 
Paamerdickwsndigib 


c • * 


Sp lie tar bet < 


Spreogdic] 


•pren 


;e (klek) 




Splitcer ’ 

ZementcyliodrUche 


r 


- Cylindrical pkocofleak bomb . t-' 

Torpedo b^mb . \.' V 

Chemical cylladricsl, bomb . . , 

Cylisdrlcsl smoke bomb . * * 

Anode-piercing TAP) bomb V- ' , * 

Anaar-piareiag <AP) bomb .thick Vailed 
High capacity (HC) bomb (Bomb of Maim** bfc*t) 
High-explosive (Dcmolitioo bomb) of - ' 

high capacity _■ —. _ , ; .A ' 

—CoocrsteTragmentadom bomb * \. 

Higb-explosive cylindrical (General purpose) bomb 
. Anti-personnel (Smell) bomb \ 

Kigb-cx^losi#< thick welled (Semi-enaor pWciag 
• fragmfncation) bomb . “ \ . 

Fragmentation (Ar^ti-persoojtml) bomb A \ 

. Cement, cylindrical bomb. ./ \ 


e •An 


\h.: 


•-■•J | a . . a >■* 

Note; The two principal German HE bdtobs. were SC. and 
SB, The SC, or itneral purpose bombs, had loading factors 
of 50-5395- sod be canoe of their destructive quality Wee# 
used primarily foe general .deraoljtioa. Thesv Somba w * re 
udhmlfy' of rhree piece steel Construction, wirh the nose 
ibtiag welded to a cebalor body sod the sheet sm,ek or alloy 
Ail being • niched ro the bomb body by screws or rivets. 
The SC bombs were oca siregpliasd* The SD bombs, being 
either AP or SAP,*bod a loading facto r of sbput 35% aod, 
because of thr u, psaettAftve qualkles^ftaxa^med pciroartty - 
agfekstenhipa of fortifications. .Tbe'~bcmbs were stream lined 
god bad* thicker walla than the SC, They vmre usually 
draws or forged in one piece, A tail extension with a dummy 
fuse head was. Moms times attached ro lire the bomb a mrfe 


loading factors as high as 80%. They wet* desigwed to 
give maximum blast effect. The SBe bombs bod thick tot* ■ 
Vrete walls reinforced with steel giwDtheir loading fos?t« 


wan «Pout 20%. They were iili*d w»ch A lov poyrer sdpknv* 
-afiri'were »used for the‘game purpose.ss t. The PC boyos 
we A* AP sod used primarily aeginst ihips sod rortifjcati^rt)- 
Tbe> were eiightly Stream lib* a with s heavy .bom (hardened 
* case betel) and heayy wslJs ice#" with the th|dtaesir. 

decreasing toward 4 '* the baee of the ho.mb. ’* The a l<w«*qg 
factor *«• about 2(^, The f*0 bombs wets pinner, longer, 


draws or r or geo in ooe piece, a vKnrnuoD 
/fast heed wosjoometimes attached ro Jire the bomb a mtbo 
stream Hoed nppeuaace. • ’ 

Otter teate SA; SB, SB*, at* a»jr te charaemiwrf 
aa fallawai tte *A aad Mlkwka -art «kia jra^a^jgR^ 

- ' . '2. ** 


had thicW walls than PCs kod their loading factor w 
about .15* They ^rere more penetrptibg than, PC ■. T»a*9- 
was. designed along lines similar*, to a-torpedo «seem tor 
the after auction where there • weje three large tail'fwm- 
Tbe misslk «» p« »*<> production during ths last twp 

moatbr of the v w«» bur was n« r yer TV 

IC bomb*., su^ as CC 10 kg and ZC 50 kg were practico 
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boob* conuxocw* ho® caatren. T** *tZ. KC J**C 
bomb* nmikUd i» »pp*»r»Bc« lb* SC boob bffi b*d d 
fillUM. Tlw i*. (»•**«•«»»»». A/P.boab n *« *«cuW 
ia Tj<>-198VI(195J) *' 

1 _ - '__' — ’* 

Tbtr iolkr»iftg bomba are described in rh* U 5 Dept of the 

Alay *»«$»! ^TS ~9-l?35^<. <*•»«** Exploaw 

Q uirt ftct, Taahiagtco, D,C (1953) p 1 to 124* 

1) SC 30 kg Bi waa filled *i«b 24,4 kg of cnj[ TNT, 

•(Vito) or oinlcti (p 6) / \ 

N<x*:TM 9*1985-2 (1953)d<*« «*<* G*t**a e<*«aiv»)eat 

Bi b*t a*ya ch« Hit bomb bad a <*x-p*«ce c«*jt 

* cfW w<U«d ift pine*. 

2) SC 30 kg Gn»d* l./j*, L, a#d Srabo wtfe filled »ith 
2J to 25 kg af emit TNT, pondered amatol cm cmc 

(p 6) " 

3) SC .50 kg Gr*de il - jB r |<f/-J —&■)/* we filled 
with 21 to 25 kg al TNT, nnin*ol or efinlea (p 7) l 

4) SC 250 kj - Ty$— 1, 2, and 3. j. L. L2j B awA* 
*«f« filled with 287 lb*’ of amatol, TNT, TNT mad w*^^ 

"" Of -wood rn+rnl «i»d Al powder and naphthalene aad An 

aitral* (p B) 

5) SC 5C© kg Grade 111 (£, L2 )) *«•« filled with 

220 kg of amatol, TNT at frioleo. Bomba recovered with 
iriaUn filling cnotaioed al*o up lo 300 cylindrical 
p atrgr rwra p pe d pellet* c«tpowed of Rf)X/Af/w«x (p ^5. 

6) SC 1000 kg'Heraafta* (C, L» Ai*J _ L23 werw filled with 
about 600 kg of amatol, TNT/A1/wood ‘nwraj dr trialea 

Cp 91 . ' 

7) SC 1200 kg wa* filled with M] kg of t^iatco. ^ , 

B) SC 1800 * kg -Sea.. - ••• filled wit* *~tol, TNT 
cm trialea 11) / . "** - * 

9) SC 20PG fcg-M* Oiled with >75 kg nm-tof (p 12% 

10) SC 25aO’ki**AXV*t #i*Wd wjcb trielew Vi mixture 

of amatol wif\JtIxX lend AI powder (p 1 >) ' ■ 

11) SB £\igjcl K. - 'ICuif' Appuracu* **i filled 

• lift 300 Vfi higft rrplosivf. It waa a *akip* bomb design¬ 
ed to operate her a a kipping^ suw «w*f a amootk eatd 
surface tor via* sgaiaat ahipxvpower pLaata, lock gate*, 

, etc. (pp Mr!6) i 

12) SB fyOO kg wa* . filled with 735 kg RDX/Al/w** 
btacaits i»\a Triateo 106 means (p J7) 

V 13) SB 1000 kg Papachuse *w filled wiitr biscuits cow 
■ Uting of A*d ©icrate 31, Ca oitrece )l and RpX 16!\ 
m matrix o t DNB 40. RDX 15, and An m«a<« 37% Ofc 
14) -SB 2500 kg wax filled with 2400 kg amatol or 
Trinlea 105 'Pi.S) 

13) SD 50 D5O0 and D50L) ^re lilted with 16-4 

kg TNT (p T$» ’ 

16) SD 2 50 kg (D250, D230J B, D250L amf D2500L) 
were filled with 79 kg TNT (p 20) 

17) vSD 500 kg. SD 500 A and SO 500 E were fiU*d with 
about 200 kg amatol or TNT/wax {p 22) 

18) S£) 1700 kg w** HU~i wid, 730 kg *f TNT or aaarol 

(P 23) * • ' 

19) PC 500 kg, Ct 500 E, and D 50CFX'>«re fUkd with 
about 73 kg 'of TNT, TNT/wax or am***) <p 24) 

20) PC 1000 kg, ESAU wan ftlJed wwh 160 kg TXT/wax 

(P 24) ' r. 

21) PC U00 kg/FRJTZ wan fiJWd with ,300 k, of TNT/ 
wax oe trialea (p 25) 

22) PC 1600 k| waa filled wick #, 230 kg RDX/Al/TNT 

-wbtta/e (p 26) k 

23) PC TOO kg RS wa*'filled with U‘ kg TNT fp ijrf 
\ 24^ PC 1000 kg RS waa fijled with 54 kg TNT (p £)) 

25) PC 1800 kg RS waa filled with 360 kg ©{ TNT and 

crtaltn. Owe apecimen had ) block* of NGu in the woae 
*ad 10 -jloc k» of RDX/A i/wax ia two cardboard cyJiadera 


in the hod/ (p 30) 

■26) PD 500 kg wax filled with 32 k^ RDX/At/wa* in 
the body, aaaociated ?aith a none tilling block of NGu 

<P 31> ' 

2?) 0-5 kg A/P Parachute bomb contained l ox of an 
exploaite (p 32) ' _y 

23) l kgSUT Uortar contoiacd ent TNT (p 33) 

291 1 kg SD T PR2 contained acnatol or gr^nuUx TNT 
The PR/, waa a French bomb uaed Ty rhe Gffmjni (p 33) 

30) 2 kg - Butterfly *' SD 2 A and SD 2B wax filled with 
7.5 ox of caat TNT aurrounded by a layer ol hitumtnoua 
c c*mpoe itioo (p 3 4) 

31) SB ) kg contained 4 lb* uf *n explwaivc ip 33) 

32) SD 4 kg HL (hollow charge) A/P and V>h«eJe con- 
tamed 12 ox of caac TNT or 46/54 - TNT/RDX < P >6) 

35) SD 10A Typea I. 11 and SD 10 FR'/. non tamed TNT 
or amatol (p 38) 

34) SD 10C contained about 0.75 kg of an eaploatve |p )9)j 

35) 12 kg $C 10 Concrete contained 0.9 kg TNT (p 40)' 

36) SD IVConrerted Pcojectik contaw^ed hollow (ahaped) 

charge exploaiye ( P 40) * • 

\37) SBe 50 kg Concrete in earlier »p«ia»cna contained 
TNT, and in all Uccr bomba a naphthalene CKploai»« >: 
«\ixture of low beiaance (p 42) 

'383 SBe 250 kg Concrete cMiiuud TNT pelleci and a 
tniifure of Am nitrate with' ■mall imounit of wood meal 
■od Al powder 45) 

39) SA 4000 kg contained bmcuxu of RUX/Al/wax ,in 
a taatrik of 50/50 Amatol (?43) 

59a) BT (Bomben Torpedo), 200 kg. 400 k 5 . 700 kg and 
1400 kg (p 44) ‘ . 

40) 2 # kg AilCialk Towed Paravane was filled with a 

HE fp 46) 

41) . 1 kg % l.J kg, 2 kg and 2.2 kg Incendiary contained 

thermite m the incendiary *nd a HE aa the burster 
charge (p*> 46-50) . 

42) 50 kg Incendiary (Sprer.gbrsnd C 50) contained 
thermite as the incendiary and TNT as the trustee charge 

( P50) ' , , 

•^5) 2^0 V| Inceoiliary (FLAM) contained an oil in¬ 

cendiary mixture and TNT aa the burster charge (p 52) 

44) 500 kg loccidiagy (FLAM) contained a mixture of 
70/30 - petroleum/bymain^gi the incendiary and TNT 
a* the burster ch*/f* (p < 54)', 

:45) 50 k^daccwlia/y- (Pr*r»t C 50 A) cootained about 
30 lb« of m mixture con»igtj«fg of beoxine 86, phosphoeui 
4 iod'pure rubber 10T, (p 54) 

46) *50 kg b»cendUry (Brand C )0 b) contained al*nut 
77 Iba of white .pboaphofua (p 55) 

47) 250 kg. Incendiary (Brand C 250 A) Typea | and II, 
contained a mixture of petroleum f^.T.^polystyrcni. 11.7 
and phoapoorxjs 0.5% (^>6) 

48) 50.kg Smoke (.NC 50) contained a light grey smoke 
producing iubatance smelling strongly of camphor (p 58 

^49) 50 kg Smoke Marker INC 50 VC D/SEE) contained 
«« on identified amok'e proJocuig compoaition (p 5 R> 
-50) 250 kg Smoke <NC 256 5) contained a mixture of 
sulfur trioxide 60 and <h!oro«uJfontc acid 40% fp 59) 
'5I> .Practice Bo«\bs: SD l. SO 2*. ZC 10 kg Concrcre. 
ZC 50 kg Toricme, PC 1000 RS LX. and ZC J5 (j kg * 
Concrete are described'un pp 59-/>5 a 1 TM 9-1^85-2 

52) Parachute FUrea: LC 10 Single Candle. \ U 50 
Single Candle. LC 50 ¥ Ausf C l our Candlen, |.C 50 
Aaaf E. LC 30 f Auaf G. Mark C 50 FA, *Urk 50 k.nk 
Target Indicating, Mark 5 Type. li> and xome ufhera 
are described on pp 65-79 

53) 5o*ck- Flares Qfange were used ^s wind dnit 
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‘ indicators (pp,79"$Q> 

74) Snokt Signal Flufi and DUtteas«Signal Torch 
(pp BO-80 

‘ 55) Photowsphic Flash f}pmb, BLC 50 (p.61) 

56) Photo/1—h Bomb, BLC 50 ,<p 80 

57) Target Indicator, Red (p M) m \ 

* 58) Marker JBomb (Sta) <p,*83) « 

59) Sen tfark*f?LUOC *£Z*50 SC (p 86). 

60) Single Unit Ground Marker, Mark 3. Green (p 87) 

60 Parachute Recognition Smoke Generator (p 89) 

£iy m LUX N" (Flame Float) (p 92) 

65) * LUX S-. (Flame Flont) <*> 93) . 

64) Cluster Container*: BDE 10. AB 23 SD 2. AB 24T 
► SD 2. AB 36, BSK 36. AB 42, AB 70 - 1 ok Mark 70S, 
AB 70 - 3, AB 70 D 1, AB 250 - 1* AB 250 - 2. AB 250*- 

- 3» AB ,250 KZ, UK 250 LR, MX 250 BK, BSB )60. BSB 
700; BSB 1000; AB 500 • 1, AB 500 - )A, AB 50G - IB, 

- ABB 500. Mark 500 Bodeo and AB 1000 - 2 are described 

on pp 93*120 of TM 9-1985-2 

A 65) Message Tube* (Sea and Land) (pp 120 - 1), . 
glMrltdOn .A/P, Antipersonnel,' f6t High explosive, 

ML link I l*4*ng (Hollow charge), MR Mark, MM® \ Monoaitro- _ 

heaneae, MGv Nitroganuidine, R$ Rocket-aaaisted, r PC ? 

Armor-piercing,r PP' Arsaor-pieiping. thick-walled, SA ^High 

capacity (HC). : SBe Concrete 7 fragmentation, SC*v;General' 

parpoac (GP), -SD«• Antipersonnel, ZC Cement cylindrical. 

(See njao Abbreviation* at the cad of the Gerwn eectioo). 


. pellet* to act a* a boon ter. 

F. Auxiliary Wester„con* a* ted of pressed TNT pellrtn- 
Note: Pratxiqally au German bomb* contained an auxiliary 
booster, which waa intended to assure the detonation even 
when —using low grxde' explosives for charging bomba. 

The following were tbt, principal explosives used In 
German 'bombs: TNT. TNT-wax, Amatol,A mmMI.C yclotol, 
Hex smite and Torpex. ^ 

[Allied, and. Enemy Explosives, Aberdeen Proving Ground, 
Md. (1946). pp 167-9 ). ‘ 


- / 


Basilar, Boaster Charge, Gains (ZUndladong, Bciltduftg, 
SchlSgladung, Anfeucruagatatz).’ The German booster was 
a cylindrical aluminum or brass container -(gain*' filled 
with a HE (such as P A , PETN/wax or..RDX/tra^) and 
containing, inside the forward end, a detonator (filled with 
PETN or RDX and a priming layer of M F for boosters 
filled with i P A or with L A /L St layer in cases). 

The purpose of this detonator was to pick up the shock 
wave; due to *he explosion of the fuze detonator, to amplify 
the/jtffect Of the ehock wave, and, in turn, t* detonate the 
main booater charge.-The pondered P A filling wax *o bets* 
container*. The PETN/w*x and tlDX/wax filling* were ui 
compressed • form, tinted, respectively, pale pink afcd pale 

blue * blue-green: . ^ 

The iollowio, T.bk 4 H.<» .he boomc cbww ragiU 
di*ipg fl U at Picatinny Arseni, Dover, New Jersey (Ret 2). 

t # • * + * 

,4 * • 


• / 
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I) Technical Manuel TM-E-*19« 0942), 'Ep^ Boaibe 

2 }-Dr«HcheiAhwucfaHuiitioN*., I^tlin (1943) 

J) TeehniceL Manual TM 9-19*5-2 095J). , • . 


• V 


BV-7M* el • BIsAms- iVnas wan »described v oo. 
pp*99-100 ofvihc book A.T>ucfocq, Lea-Armes-Secietef AlU^- 
lea, 'Berger-Lcvrault, Paris (1947).- 


*• 
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Bomb High C^Waive Tr*M. One. ..of-the -German HE tie ins 
used doling W I irt bombs consisted of the following parts: 

A. Elect/lc primoc. A silver bridge wise with n bead, which 
consisted• of • pnste e»nde of Usd styphnste, collodion 
cotton and amyl acetate, dried,< after applying. In order 
to aacme the flagae. produced oo ignition of the bead 
by the red' hot , bridge, the bead was surrounded with 
80/20 XClO^xbarcd^V’ 

B. Dwftey. Ompooicidn foe the delay element Varied <*«- 
peadiag on the dfsi/ed delay time. 

' a) Delays -up to, 1 secoad contained black powder, 
b) Delay 5 to 14 seconds consisted of -KC10 4 10, 

PbCf0 4 50 and anrimoay 40%. As this mixttse. was 
difficult tex ignite from the bead of the ipiicer, the follcFW-' 


Composition % 


Uses 


90/10- PETO/Wnx 


89/11-PETM/iTa* 


f88/12-PETN/Wsx 
*7/l*PETO/»M 


• 9 - * 


• 1 I 


iAf ignition mixfme, facilitated this^ operation: red lead 

' NC* 5 r carboruddum 20%. U oSer to intsostfy the 
flams of the delay, the following booster composition 
was used ‘ KClO^^d, Pb ferrocyamde 38, main 6%. 
c) Delays up -itf 40 -second contained BaOrO^ 78,0, 

7 Zr 21.0. K.CrO^ 0. # 4, HC <K5, wax 0.1% gad were used 
U conjunction with the ignition mixture and booster,* 
as described usder (b). * 

C. Raley.Two kinds'were assd; black powder,oe the follow- 
, tag mixture: *CJ0 4 25-30, Pb (SCN) 2 40-50, NO 20, sulfur 




91/^PETK/Wax 
92/B-P E TN/ Wax L 


85/15-PETH/pceased TNT 
95/VRDX/Wshc * 

96.5/3.5-RDX/Vax 
Terryl <prei 


TNT (esa 
TNT (p 



Vax core 
t 1.45) 


aaed), 


40/60-Totjvi/TNT 

(pressed) 

Black powder 


37 mm HE.shell, 75 mm AP 
shell, 128 m HE shell/ 

150 ami HE.liheU. jQga 
mortar bomb, HaC magnetic 
grenade. A/Trifle gienade/ 

HoC rifle grenade and. 210 mm 
HE rocket f . v * 

75 mss HE shell. A/T Hfle | 
grenade • 

80 sun Mortar bomb * 

75 «n HoCXh-«f %0 mm HE 
mortar shell, 88 mm HE and 
H<K: .bell ids — Hoc 
Shell 

HC 41 bomb, land mint 
50 mm 115 shell, 88 mm AP 
aheU, 105 m« Hows he 11 
47 mm*AP shell 
21 lb HoC demolition charge 
88 mm AP shell 
76.2 mm HE shell . 

75^m*n AP shell 
47 Mfl AP and HE sheila, 
land mine 

105 mm HE *h*U, 150 mm and 
210 m® anti-conc/et* shells, 
hand gxeoades, Panx«rwurfmine| 
(A/T eraseh moaar shell) 

40 mn HE shrll, v V/T mine 


A/P mins 


e • 


O, P s ia n pSat contained Wad aside, sensitised with lead 
atypfanate. * 

E. Sub*boaster consisted of a layer of PETN over PETN- 

• . . - \ 6- T_ _ M T _ _*_■_1I.J TllM 


lixrure confined is a cv^, called the gajae. The 
gaine was. au^ouadad by a pressed P A ring with the 


remainder of the luxe pocket filled *icb pressed P A 


Abbtavln»k s T>st AP Armor-piercing, k/f Aatipersonpel, 
Antitank, H*>C Hoiltm<shaped) charge, High awe**rive, 

Haw Howiiger, L A Lead' gaide^k:^ LemTstyphaat*, 

MR Heretic fulminate 1 _Hg PETN* Picric 
aiid, PAR Antitank, B^^PentaerythritoJ tettumtrate. 
RDX CycIonite (HnmigRg|.'. ^ - - 

The foWwa^ng types of bo^atera arc desoribmd in HiU: 
vblNi^ A (Ulf A) consisted of an Al.cgUbntc 2*93" 
tong and .B9 1 in drameter, closed at one vnd and filled 
with a presaed RDX/wax-92/8% pe lie «i'den airy L6I end 


A - 


t 

\ 


weighing 577 


The j>ellet was tinted blu« by v ^« ad^ 
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c*4! V^-'S fS, is 

SJ^i TBiSESJjSW^B 

Him wu need Im web* £lli; and the *• H* 

V iblU. • ■ * 

. tw wnre alee haMtwm: Ilf (^l (picric add 
cterM fl«l C**+ (kr»* C/9t,*ip hannatr), UZJ| 
MNp <*hM PVTN diu«« > * *>« *X 2J|‘M (PBTH cWi»i 


1) E E-U. 

2> *i7f— 

15)5 OMn 


aJMSaiS? 


0949V ff Ml 


*rW«7 


im 


-X. < 


.-••••? 


Trw 


rT — m Pindmmr Ammml (Ea< IV «■ 

■bU M CWMMl M liU<M! 

> TV t—Mt W «V *VH *w, ■ ■ — «* « »»»— ri ««« l 
MW. Vai*. W tV sVU uhV m V tom fmm, *• 
4j.Uua Wa| m iV htwmi *4* al (V knnlM. M *• 

*UU tarn Z-M n^bi*. «Vr*t lunUr 

(19V T%» «m MM ktf (V wtitba «■>• (IS), «V 4 m-. 
■m. >.»■» mmUt (4) aV *■ HE filb (Smom 
cV**V TV *m»'#4 «m aVU waa | i »i » 4»4 ««* 12 Um «4 


iM WWM . TV W4, mM Mm <j( tV «WU «M S 9/16- U.| 
6.75 IV-Wa MwaUnC TW la|S o4 tV 
ca»k«a M (VcWiia. <V & .»%) «u lJ.VW 
tV W<* wu 7.S2 lb (Sm UImmIm m m)w): ' 

TV. *VI1 *w iim JVm MM V dM wwmV mI -1 
MMI W tk fwtMiiil •* the ikll wan - different* ae 
cm W s«m be* d*a ikn 

The ‘~r— : el *e fvM» or a iad d e n^al.reiag ^ «^ «k 
ahetf, reankwd k M_JiDag-*frdii pthnet. TW-IM 
ire— the ptbw«t rgy»»d Ik l|>unr ckaifr ink Wf tk 
apolsin tkijt nee f ie hly 09) k' A* forward «4 d the 
ahell, npd amend the Mak f W the propellant tk 

enHnfev-TWn tkrabelibpdy Md mm by *W 

■» | tk . *et Kiwi (16> which earned tk body’ pactm# 1 I* 
he thrw*i~iMnce along ilk «romd. A alight 
kl«y ««t >klUy n h te k td by the |im fro* ibe eipwlaicn 
charge-"U9) Minin kM|k ib« Voir i* the »£arim t*hm 
4rtCiki qpiytbi ki ihe caeity below. A* additional delay 
«n ab-imsd by M«M of the kl*rktoMMr (U)*>her 
different .fU««us U the delay-detonator U-| i|dik ia * 
the eeder, .t Amis asaaMM. EuImim ^dk btaiw 


* C) Piwfectik faae pri—et: X chlosnc 51, Sb trieulfidc, 
44 and Hg tmlmmmm 5%; weight 0.022. g 

D> Prefect*)# expwlrioe . ckp mgmmmbk y: 4) igniter 
cap weighed 0.12 g and coniittd <rf ; celluIoid with N cootem 
17%, b) igniter weighed ^'0.050 I a^l coeekted of K per- 
chlmae 30, Pt thiocyaaete *3 aad NC 3%, c) black powder' 
pelk< weighed 0.17 g.aad cooaiated of t oitzate 77.5* char¬ 
coal 12.7 aad mmtim 9.9%, d) cspelaioa. pvopcllaai cajpeuW 
weighed 3.1 g »k cMiiawd of cellaloid with N content 
•^7* Te) eapalaion proyellaat. charge weighed 12.5 g and 
cenaiatad «l WC'<N ceamt 13.0K) 93.9. ceotralite - 
ywgkkr 1.0; .total eolatiWe 1.2,.dlpheaylaauae 0*3 ajtd m- 
accwnaaed 1.0%; /««•! ceada 0.03 >2" long and 0.0469" 
dimmmrnt * . V ' 

• Ej Qelai dat—aw bone ter aaaembiy: a) waahet con* 
aiaaad a# phenol fereiakkhyde ia^eegnated paper, b> deUy- 
dtanparar r—airtad W 0.10 g wjppet charge; red lewd * 74.7, 
ailicaa 17.0 aa^ biadtf, ol which there wmi 5.1% <rf 
eeag* idtawwMo^hlahyda cowdewaatie* prodwet and 2.4% 
af *B‘ atage pwdactr c) tower charge cooai.red of 0.225 g 
al PK thiatw 50.2, K perchlora^ 24.^ aiUcon 24.3 4*1 
hiadef ,0;»% d) diac eepemtiag delay from detoMtor con* 
alaaed ol 0.030'g MC 70 and MG 30%. «) detcpawXflieMdL 
W 033 g/epper charge Pb aaide. ^0, Pb aryphnate 30; v 
PFTH 10% and 043 g.PETM aa lower charge: 

* RX ftarwiiag ckerge ol the eheU coneiaryd wf ah«rt 
300 g wl TUT er mi 63/33 AomwoI (Am wmwee 65; TNT 35%). 

. 0) A diac <131 acreing aa a gwa check and cone ieitag 
al *3 i fiaca4 at tV honcmai <V 

7 nj3».War^w. Pic Atari Tack Rape 1422 (1944) \ 

2) E.F JUwae et al, Pk Aran CM Lah Rape 102 912 (1944). 
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»P" K»lewr3ee 
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Oran dhamhe, Aa igcwadkry hoMco^aiwiag wkke phoeyMwa 
either alone or ia niztwe* with highly cwnSaetibk f-mteriala. 
Tl^e following tree *• described k TM 9-1^85-2 (1933). 

Pf34-7: ‘ 

a) Brand C30A contained appron 30 lb of a r.ntet 
conaaatiag.nl pkoaphoraa 4; benaine hd, and pane rabbet 

10% (jp 34) wig 

—b) Bfeod C50R. coetained white pboephocua (p 55) 
c) bcai*d 23(fA, Tyyee I and tl confined the follow it g 
irixntfe: ! rkokwn B7.7, polyatyrcrve 11.7 and plio^phorvs 
03% . n 

{3eh alee adder Meeetoake. Inc en d iar y Bow be and Sprang 


rt oi i ? i ? 
iee- fUkd- with 
niarere (Methyl 


&r w wdhi»aew (SeM-lgniting CMhiai| Coeaiv 
ra b bet-uepce gaaced ( cbeeec-clorh' pillow < 
capenka coocaiaink ale— iamn-ch lore methyl 

































S**). A nomimi <* »*ch cmU<m' ■»» plffj? **«* '**7 

STwifc* l»ld. ft *“ koaad »k« «• (»•**«• 

3viTwC5l» of tka M» 7 ( > #1— on ika cukitx* w«Ud 
Mai tka cipHfai. tw li bar* aad At chlacoMtl»l 
>M ld tkta ipn os coanci wfik tka »« 

izsrjs r£5 Juls* .urs-AoM: 

g -, t f ^ iIn ^btt cam »j.A— eajtly Wyo^ the 




(mm Ma fa MM-MBf- 


(Sm Also M*dtr POMSTi. V % 

“*• SmWu.Sm trader LA»d*»in«fl ssd also o« pp 276-7 
of TM *-1965-2 U953). . 

9-Stoff <I3-Stoff). A wistere consist in* of hvdrssixw bydrste 
, 52 sod water 8%. Sp«p 1,032 « 2Cr. Then M^zed with 
T-Scoff (hydrates petasidc) ,eod X^cupcocymoBde j ** ■ ci^ 
ilyst , the . Iiw4 ifftirefLapoorsoeousIjr. Siset tk i«uo4 " 
COMOliM or. aydrftftiee byafttc (■ very low ft k« nrnan m'y 
kMM u C-$«A *M proposed (CIOS 30-115, pp 8 * 10). 
(See also C-Stoff, «-Scoff sod T-Stoff), . * . * 

(ZdaderV Chemical, crMb-4ctBM«<l type It 

is britjly described under (fakes. 

IsNst (GcmIiom wkr.lasilX $«• Small Ana Amnuiuoi. 


oder. 


S«« Swell Amo 


h m\ 



•> x «ktn»*a »•». * * 

(I»2),'p 7*> }. , \. ■- \ 

It ' -'- _d IVMI. %m MV-a-U aad 

W s •*. n 




lererfa* CWp (SpwiilftJftj»|.Sp€^jpitof<r»^ 1 *. SfXAOJSftttX 

TsUs 3& fives oft sort two p«|««. HiisfGwiw bus rise 
cUtf described m Pkniwy AowJ Txblep 1535, pp?^ 

tesy Llsalft *. St* «d»t Htgs Mas or* W • • ■ 




1, 2, 4 * iwfwietrtelwbri tents. See genets! ■ ret mm nadir 

’ . _ , Battactriol. According to StickUuai -at ftl, PB Rapt 9^3 * 

«*» p «>. c~* •*-“« 

a» < ..m. _ hi __WIJ to ■* «plotin aUadcinc for NC to mines NG.bst 


«« 

1 C PftffcaoM A-O It 


(sock so al Usd, ettsl, or 


Ifhr Ws 


IP 110-111, 


w< 
fa i 


■M Vs 1 m) ift Cft 

Mr describ'd io 


(»ri 


(*•< ». Briaka MpmI N*Icm«M a ^tina* ckngaO^Og 
* V< •*** L A/L St . ln ^ WMi M 400-500 ui)ai|4 
bM« <k*t»a 0.13 • Mr,!, C ..,.. w , ac 2000 am. k b' And 
!%*< 2) «««** fm Briaka *t*a**itff &2 ,WL A/LSi 
wfaMM md 0.70 ,’W naryl. TW Iwwmr cut w ■—- 1 - 
‘Mina btaa c«mh ui Wmm m> mmcW W 
LA. ~ " 

l-‘W< (1»3) p MB Sp-MBMak', J-A.Trr*. 

I . HU M l jifc wmmi M.JJ5 0P3JX. 


rBrU^win O* cf BUcrric Bk>H| Ca,X 

ft* - **-*** incnM ia B^lia r DMlM^. S^n^uH* 

■ad Akinl, Spriay«, Bwiia. (19M) pp 17^316. 

’ * \*. . 

l' ••****»* ~ ‘“is' 



Varha A -C, Gaaackwita. (3n aW ¥• 
■** *««w»pr~^*WI») 

IiIinki: v.. 

1) UUaaaa. EasyUa^paidi., , 4 (192t), ,700 

2) Tka,, pietjaaafy. r « (1*0), P 4*>. 


Csl.lai, <CaJciai<«). A cypa o( aiaa, Mploaiva cat, Ufa* 
• mmm mf af tckaical calcaia aiaraM L CaQK) ( ) a . 4H a 0 ]. 


% U«h*H I. NG 15-30, Ca iiom 32-34, Am aUrat* 42-44, 
,mo 0 d a*al 15-17. l**id kr<ftacafkaa <«itk lUak pMar 
aat !<*»« Am 301 0 - 2 % (R*f 2 ). * 

Odcial, 2.NG 13-20, Ca aioaat .60-70, Aa aitran .0-13, 

. ekareoal aad/«■ r.^taM* atai 6-13, lUaid k^irocafkaa 
(wiA (Uak.poiat act Uu tka. >0 B ) 0-9X (Kif 2) 

Mmhall (*«f 1) *U*. (a* a Caiciaira: NG 20, C. eitom * J 
<6 ad ckaicaal 14%. SckkU-U (R.f J) fire far, Cakialt 1 . 
■aa aUctwad at dw likarl Fakrik W 0 A -G ik« ICUa- 
•M.ca^ckiaa: NGc-(*im«Srca0 6-0. DffT 4.*, TNT 7.2, 
Ca aioan (nek) 38.0, An titna 33.3, wood aa*l 8.0, c«par 
'mdltm* dy* <F« O ) 0.3%. 

S-L*___ f J ’ • — 


*> 1,3 ««2La l0» 

)) Stickkad, PB m* 92UIMX P‘(0. 


I • 


^ ^ • ** 
•*- G Jf'U W 

*<•^4 


Rftrrsliftf CkftrfMf 


a ' \ 


TUT (pw a» *d) 


TNT (cast) 


V • 




• V 

. .V ..* . 


•5A5-lTfT/wft« . 
TUT wiik V1#H ns • 


• / • 


n/IVTHT/M * 

Picric mcid (p m w—4) 
mm q«%iftftsn—i 


M/12-PETN/' 


S2/UH»ETN/«m 

I7/1H»ITH/w« 

iVtpprm/«M 

90/10-PETN/Mft 


■« . 



v ; * 


5? m HE fthftll Pith PETN u s dstoastor b«s« ckft'jt, a 
40 sun HE ftbftil with 40/60-tccfyl/prcaitd TNT booster, 

47 raft AP sh«ll with aVlVPETN/pi«s»fta TNT boostir sad 
150 mw HoC (sKspcd charts) rocket * 

37 nun HE sbcll with PETN/wsx booster, 

At mm AP or HE shells with pfetsed TNT boOfttcra ftfti r 
50 iwft HE shell with PETV W *» booster; . 

50 ftft TiMch Moresi shell with ^HPETN/wts-bMcer, 

73 mm AP ftftd HE sheUs;with PETN/wss boostirsjN 

76.2 smb AP shell with PETN/wax boo|ter^4Jsed>e4 captured 

76.2 mm HE shell wi^h tetryl booster - • J Rusties inns’ 

HE^shell with'PET^/wsz 0 * phrased TNT booster,* - 
m mm HE shell ssd 105 mm AP shell jusd 105 mm HE s^tll 
with pressed PA or PETN/wez boosters; '*< - 

I * 105 mm How shell with 92/M>ETO/ws* boftstet, - - ' 

1 >0 an HE akdlTkitk PETN/wa* boe*i«, 
l_30-nn aad,210 an A/C ab«lU «itk PETN/waxTxaatar*, 

' 170 an aad 203 nn ME »he|). wick PBTN/wak botac.n., 

219 nn X/C *ad HE *W1U wick PETN/ku boo*nia mm! 

240 *aa *ad 280 an HE shell, with PETN/wu'booaftn ; 

^-300 tt(-aad 1000 kg AP boaba; \ * 

1 k t,l k*. 10 k,, 250 k ( aad 500 k t Fcag benba.aad _ 

10 k«, 30 kg, 250 k«, 300kf, 1000 k C aad 1800 ki'ffp kaaka: 

"^50 k( HE.lac bonb, Butnrilr bonk aod 30 k, A/C lft|ab, 

50 aa, Kn «d 105■ Momr.bflU; 

27.J lb aad IK) lb DaaMdiciaa cbufii, Hu aad Stick L — J ' 

graaadca, Paaxcrwd<(nia«, ' A/P aad A'/T nUica. md-A/T 
•ad-MaC fill* ffcaadt. w . “ —: •': 7 


JOO kp.Frac bonb ' V v K i.* •’- *» 

88 an AP akall wit). 92/8-Pj*TN/w« bcoatn, 47 aw HE 
■kail aad |)0 an A/C ii>«H *i«k P A boaanr. 900 k«, 1000 . 


kg aad 1406 kg banka -W ' ' .. 

250 kg GP bomb aad 75 aaa HE lac akall - 

75 nn HE .hell witk PETI^Wax boo*nr - k . - , -‘ - 

105 nn AP U»ll with RDX/waa W*Mt: - ' 

42 an HE *h«U ' 7 

20 mb AP end HE shells with PETN de l aee te y bssc cherpes, 
28/20 mm HE fh«U swd A/T rifle prs«4r - 
57 ; MdiAP shell V- e • 

50 mm AP shell with PETN/W booster 
20 smi HE shell ftsd 57 ns AP shell • 

4m end 37 mm HE shell! with PETN dbcsesssr hose i 


cherpes ftsd 40 mm HE shell with 40/6fKetryl/pressed TNT 

t •'' * - c. - 


91,VB.5-PETN/»as 
PETN/wa*/AI 
-■ 90/ItWXDX/waa 


04/6-XDX/wa* 

EOON/ROX - 
33/3/64-*DX/waa/ZU 
75/l/l*/5-ftpX/wB*/F#nd Al/aalid Al 

8 ff t *. 

STH/TNT (paaaaad) 

BTN/THT (can) , 
2.5-BDX/TNT/wa* (paaaaad) 
2.3-XDI/TNT/waa 
BDX/TNT/wnt •- . ' 

■BDX/TNT/waa 
5/J-«DX/TNT/war 
V*a* / '\ ; •• 

AOX/waa/Alwifk MOa aaaa 



«■ HE akall, 50 na AP ahall, 80 na Ckaa Moftat *b«U 
an HE Uc slnll ‘ / . j*. 

73 an AP akall with 94/6-PETN/wai dataaatac h a rtn g 
88 aaa.AP akall wiik BDX or 96.5/3. 5 -RDX/wm d«oaWac_ 
baaa ckarg- V s . 

75 an HoC abalLwtA 00/10-PETH/wa* booatar’ 

105 «n AP »htil with SDX/wax booanc " , ^ ■ 

20 mo HE lac ahtU with PETN datoaam baaa cfcirgja 
K.-mm. HE lac akall witk PETN dataaator baaa ckarga 
’ • . ‘:. ■' \ / • 

37 an AP akall vith PETN dnoniw tar ckafga 
37 (an AP.akall ‘ / .* 

37 an HoC ak<lTwTd>40/TB=PfiTN/wa« bocaaat 
75aa HoC aH,n wi*.89/ll-PBTH/a«*'hoaola, 

105 an HoC akall wi*k PETH/*» kooam - 

73 ‘nn HE akall 

l'»na HoC akall »i*k 90/l0-PKTN/*«« keoMw •' 

210 nn A/C akall with P A aooaw; > 

180 OkgAPU*afc 

•- ... - - 


/ a 
' V • 


' 1 * 
















v 


*) 


3? 


Gmt 25 

fable 5 (comtl \ 


: *T7 


*0/60»Ane*4 


33/63-Anmtol 


65/35-Aj—>1 
30 /“ 0 -Am»I 
60/40-Anmrsl 


30/3O*AmmK 


, 43/55-Anoeal^ 

SO/TO-Amco) 

Tteka (13 /to/i > RDx/nrr/Ai) 

% ■ 

W /5/2.V2.5/^MT«O,/C, 0 h 5 /W. 

mm*UM 

35/ W1 VNH^NOj/DNa/KDX 

35/50/I^NII 4 NO^DNB/W>X, with *t 

fUluijof 33/30/17401jMQ/C* *•“** 


75'bb HE shell with PETN/wms boooi*r;76,2 nn HE* 80 nn, 

88 fe», 105 —, 120 ab § 128 am, 150 mn mad 210 an ohoUsi 
210 mo sad 500 an Rocked-; Puwtfiat with 90/iP- 
PETN/iwr booowc , 

75 mo HE ■bell with 94/64»ETN/wm* booster; 80 mm mortar *Wll 
.o»4 land mine 

200 MB Moctmf shall with PETN/waa booster . 

75 an HE shell with 89/11-PE FN/wm* booster 

88 mo HE shell with 87/13-PETN/wmi boceier mad 500 kg AP 

bonb; 1 kg, 2 kg,.50 k| mod 500 kg Frag bonbs; 50 kg* 250 kg, 

1000 kg, 1700 kg, 1800 kg mod 2000 kg GPbonha 

50 kg. 250 kg god 500 kg GP boa hi; A/T nime, lmod nise, wood 

Uod aa iiKj 80 an Mortar shall ' 


250 k*j 500 k*. 1000 h«, 1200 k* 


Egg h po d grwiode, rifle gromede 
1400 kg iad 1800 kg AP bonbo; 2 
1800 kg m 4 2500 kg GP honW 

50 kg A/C bonb, 250 kg GP bonk 


70 kg Frog bonk mad 250 kg GP bonk 

500 kg Fregtenh, 50 kg GP konk, 250 kg GP 


W 33/50/ 174IKI.IIO/Cm «i«««V I 1000 kg Parech— bo¬ 
ld TNT twaWf % k 




W/f^Chlo^NO^-IKT/Al PAK 4* b<mmb wh* 90/10-PE ™ /wum 

jo/vj^Dx/niT I k> p* 1 ** 1 *,*— *,*?<"• ' 

ig ., MAgortic |iitaa mad lifts gtaa 

60/40-HDX/TWT f * wkk PET*/— b —*“ , 

to/17/U/3-KC/»C/»WM. » 

TNT/ON A«iIW *!»*■ I"— - " 

H*»—i—/TKT/Al __ S** ; *-—- 

AhhrftwlMilan AA Aauaircrmfi; f^/C Atecssmiets; AP An^fimkiiA^ —tip iw l; A/T Aadtmmki 
OP (Stand W»; ME Hi^'tajOo.itaViMC H°lk~ rt»^,H o-Uot; HCo Niirep—i4W, P A Ptoie 


JJ-.3 k« Dtawslfem « 




PiMfhn wkh PETN 


Ritia 


•Cid; flTM PUMrytloinl tamint 
Non: Accofdiag to If. Giaa •« si, DU i 
g—adea mIUM wick • almoai o< 


^ngooitiurFrog fa^ao. 

Ocm.UT-ET, Torino. *2 (1949). p 166 too 
S3* R p-MklMOM 12 tad Al ( y owd sr ) 55k 


I 


Cdel w h w hins * (Cakte Carbonate). Sot gnntml ■ 

Calel*n«l«ro* (Calcte Nknmfr.See yaml adoa, 
Nkrana. . \ • \ : ' 

Cf«te*H*b# {Cmlcuan Silked#). So* gatal a 


Miaa025,U%md Nm cnboom 0^5%. 

TW cnngniiriom od loot Gilf cmrka 
WW 1 jim ia Tmbli 6 won dometikod kf 
ad Dmtn (**4 3k 


(M 2) 


(See Table 6 n nsc 


‘ • , (Sn ilio’ Eokka-Cmibomit 

imd by rung a ‘ - 


CoU#H(« Vein o4 i ptbpeUma' wmi Attnaad by imog * * E ___ c ^> | 

charge el 1 j 2 | it i c^lociaiter bonk of 12 cc cipec*y, B ,_ 

the cbeige beiig igmind be m i of a b«* win mad * RCf^iomcee: 
piece of «ocolJo3ed gacoaoe, TW ▼mioem oktmiaed be tkim % 1) Hfcnb mll, 


aecbed ware higher thorn t 
Riknict: ClOS31-4^.p 


bond be tkim .1) HknbmU, 1 (1917) p* 375 ft 492 2) Naim, Nioegljrcoria, 
by cakaktioa Bmltinon (1928), Pf> 401-2 3) Dmei. (1943),pp ?3W33. 


i.See 


. ' a 

Cor baa It (Cnboako). A’ type of punimmiblo empUaire which 
mmy * W ctlVw^nJ 1 iU a aarmight dyiaife with the lap«*' 


at we* of fzploiioa towere d bf the vicea of ca boa tt coo- °* emmem were i 
uiia, Am * tUu, c«bo*itw nerge throegh the. mot* Vj*** 
ewbemitea with the tmoaiia gurate cjua of eiplooma. GeraaJ^iftillery 
The fir at carbooite appeared im 1685 (Rkkel mod Sc baud' «*» ao i—nr 

iaTcuoin) aad aince, them the carbomiwm bmee beea andifkd loodjog". The c 
•ereni tine. The ccnpoakio. which p-«d the Voolwicb jShoITi 

T«< ia fe agU a d coit i iaej, accardieg to I fa w hall (Ref 1): aoreed tbe pwrp 

r NG 26, "X -aid Ba limit 33, wood a»*l 40.5, seNemsed mmmy of tW me 


limed nf Hiiik^0? C M f » U tn ci^C^i^SSlIe^ l£t?lc£ 
bdke). Gemma cartridge emote ter emit mi annnuCM 
were of coonatiemml demtmm mad drawn either boa sheet 
brmsa (Or-72, Za 28%>ar non sheet Steel, copoer-oMtem 
oo both sides (Ref 1, p 357). Gemma agilkry cartndge cater 
of pre-V¥ n were salt of braas but simee 1942 eht ifioria 
of casern were ends of .sheet steel, copper-placed cm both 
wht. Later in the war the ao-called wrapped sccel cartridges 
were produced. Cartridge^, curl were enpiowtd im mil 
Gerataa artillery inmaairiop (limed ad sear-timed) aod there 

loadiag". The case warn chsafkr enployed to rrisiforce the 
breech block sad to teal the gao«* gear rated by the pro- 
peUmmt. Akhoagh im limed santirinm the cmdie' came 
•♦raed the porpoae of protect!eg the wopeilemt charge, la 
stir of the MJiidiud rooads the propel It at ckssgt wma 


i K 


♦ c 


l 


i 




- : J 


/* 


(»> 


NG 

Collodiaa 

K sitraar 


25*0 

50.5 


Tisperimei of Em- 
yleaiM^C 
Velocity of Desaa- 


Taahml T#st (10g 


1874 

2443 

* . 

233 cc 


Gs»26 

TOIsl 


23*0 


Carhmit U 

* 

30.0 

* 


1666 . 

w 

3042 

240 ct 


1639 ; 

3850 . 

* 

25icc 


35*0 

0.3 

25.5 


Nmai—o 

M 

30*3 

24*5 


Bo mitrasa 

4UR 

- 

* 

a 

. 4 ; 

Spent too hash 

40.0 

ft 

n 1 k 

va 

Maal 

am 

• ^ 

39.3 

40.5 ‘ 

J4.7f 

R b tehee near 

• * 

5*0 

5*0. 

ft' 

* 

r 

i 

■ 

• 

0*5 

• ft u 

/ 

0.5 

Daaaity 

•ft. 

-• 

1.10 * 

1,20 

teal of Eaptete, ' 

57# 

536 

602 

6 

m. 

kcml/kg 

• 

f 

.v V 

• 



i070 


did 


act glee cangles* pssia cti as m At charge (ftsf 2) 

Ha# faUnofag esmidgss, hash Ctna md rig— mi 
ten rasyetad caoaniea, mee briefly dbmetihad Is Ml 3 j 

A.Plaod Art ill ary Aaaaoaltiaa imclode: 

A) 20 — Un*r; aad OerUhoa; mad #a wmIom 2 m 


k) 3# eat aasd la 3 on fslte ea s >bi iflMtet 
c) 37 m; aaod U 3*7 cm ft*, 3.7 m Flok, 3.7 C/J8 
(Nasal) aad 3.7 cm Polish Poh goto . v * ^ 

4) 40 so; ooed im 4.0 « Flok 20 

o) 47 m; oood io 4.7 cn Cmock aad 4.7 m Aastriaa 


Rutin 7*62 cn 


f) 50 hn; mod io 5 cn Pak aad 9 cn KwK 38 goa* 

' g) 75 mi ooed ia fmciaas 7.3 cm gaao 

k) 76*2 n; asod to cs g t nsd Remote 7*62 cn ggao 
i) 76.5 mr -ked ia 7*65 CM empemmsd Aaoote, Casch 

** sad YagmsUt ftsas *■' 

i) 8> miteod ia 8*8 cn Flak 18, Flak 36, Fte 37 mad ! 
Flmk-41 ms noil ao ten 8*8 m Pak jama. . ^ 

. k) 100 nn; ted ia 10 cn R 17/aad K 18 gaao aad 
ssrteo 10 cn 1FH 
8. looHflasd A rmmI H pa iocladoot 

s) 75 m; ased U 7*5 cn FR sad 7.5 cn FH 

b) 105 nn; mso&s 10 cn R17, R18 aad rate FH 

c) 122 fln; ased as mono 12.2 ca ctftietf Rmesimo gaao 
d> 128 Mat asod is 12.8 cn Flak 40 mad Pok 44 gams 

s> 150 nn; msed is 15 dn R18, R39, sFH 13, sFHj 18 and 
ocher wesposo ^ 

J) 132 so; ased is 13*2 cn caponed Russian goto , 

*|) 155 nn; ased im 15*5 cn em p twred Ftench and Polish gaao 

• b) 170 sa; oood ia l7cn R i l te Lai • 
i) 194 nn; ased 19.4 cn Freoch Railway Goa 
- i) 203 nn: »sed in 20 cn R(E) 

k> 210 nn; used la 21cn Mrs 18 and IgMn If 

l) 240tested iB 24 cn Tb BrR(E) and Csnch sR 
a) 28D nn; used U R5(E) And other gn* 

n) 353 si; ased U 35*3 cn HAH 
C. Snafl Arses tenantes iscladen 
. s) 6.35 saa pistol cartridges 
. b) 7.63 nn piatal cartridges ‘ 


c) 7,92 nn rifle mad nmcbiac gua cartridges 

d) 9 a— nachtao gsa cartridges 
*) U — Soloftntm cartridge 

f) 15 — teaser cartridge . 

Nooa: So—' of the 13 — —d 15 nn mnnaaitioa bps* •—c- 
11 T— keen comsidered mo artillery sasnaaiuoa 
ilripiglHii C (teatract— (Psnat); .(E) Eiseehte 
Qteteaft; P Fold (Field); PM Foldhsnhtee (FieM Hawing 

PR ... Caaasah Pte Aanaircraft; M Hmskatme 

(Hew,can); R Ramans (Coaanth MC) Rntst cu^ 
(Raiteod Gas); Rl*sL4 test tma MKrser Lmfocte (Gum 
14 Mas— M o sa ti s g); KK Km— bant (Cmaenate 
G»)i .M l»fE«|nb.w (Tuk (*•): I l.ich,r (iij*t>; 
I, taif IPH U^bi Fi«Ui Howiimk; i|Mn Loof Uonar; 

M Mu* m Mo4«l; Mlrmu (MmukV, PM Aauuak; • mdtmtt 
(k»«y)! «K H.«n C**i TK»rX(l) TkwdK Bnw«' K*aot>*, 
Ei—kiifc* flWiMo. Bikh Cu, KailtoMi). 

(Jm aW AhhuIm, BmIIm, Cni**l«, Sm)1 Aim Anar 


(U 


Au n i ili.| B*Un. Cna.i., 
MmI Mnitlt.),' ■ 

• tn fin. •* 4 m mii p *f\ 


II- FI 

raio. 


it.i at* 


tSSj SBlS 
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✓ 1 1 ♦*. r 
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UC«M«4« 


FIXED 
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n «iw 




Rtlti«iC«>; 

1) A.l-Daw, Osdm 

2) EA*W.Mr|, C 

3) Ami, Technical 


Die 1943, PP 357*61 
«r Sergeant, toy 1944, pp 321-2 
•l T*4 >198>3 (1953> PP 540-44. 


> , • 

C t t yrl4f< C«r CwpH litoi uitod At Pkiiiity Anml' 
and list'd m «to Pk An.* Tech A.fn 1335 07433 p 30 nre 
•a follow*: 

i) * F 32, K chlorate 23, $b tn.alfuj* 20, abrasiv* 5* 

b) U F 23, X aictw 37, SB maulfki* 30, glass 891. 

• ^ 

.* *• • # ' ^ 

C >wl 4 y C— PtfMtito Pr\**m (Law E^UBkt Train 

•* PrageJIm* Train) (Zto d p Ti ra—■■ >* )■ The crapoviiiou 
k Table 7 kft taka* from Picatiaay /Art anal Technical 
Rvfxxt 1555. p 15. . ’ 

i % 

. ' , ' » 

CemUfa Cmm, S*a*l (PimoMkib* Scab]). Dm to tto 
shortage of coppaf many types o4 German cutridfi cuci 
made of *?*el. Ebiaf da script loom of tto* method* 
Si ^"55*?’“* 8f*«* *• following QOS Lmii: 
26-74, 27*36, 3M3 ato 31-54. 


# * N,N'-diphenyl-unfa. ' 

Central!* ; HI, (Metbylethyl centra lira ) N-totla.MiL 
etbyl-NjN’-diptooyl-orea--- - .. ' , 

All ihr?« ^iralitM «t, dficriM in the ftutrnl itc* . 
iloa. The first two compounds ,wtre uttd.in Garni any rad \ 
other countries primarily m stabilizers for propellants..' 
When a ted in amounts exceeding the requirement! for a 
stabilizer (such 'aa above,, about 1%), ceatraltte* act also 
aa gelatinizes* for NC and probably, at lean* in pan, a a 

l|**h re ike era . ' j 

(See alto under Prop* 11 ante}. f * 

Refer*acta: * * / 

.1) A^tettbacbaf.Scbieaa- uto Sprang*toffe, Barth, Lt2pii| 

(1933). p 197 V. ... 

2) Xast-tfra, Chetoeqhe Uateranctoag. Vieweg, Bata- . 
sekweig * (1944), p 165. ' 


I# 1 


Uses 


48/52-Bn aitvatc/L S*- 

33/37.5/21,5/6. VJCao/ 

* 

Sb a V M F ' 


- V . 
„•- 


7.92/13 «a- HE atoll 
20—AP lam Chge atoll, 
20 m HE atoll, 30 m AP* 
AP HV atoll, 88 mm Hf wM 

toeh time to atoll 


43/24/24/9-KQO_/Sb S / 37 ai AP and HE 

H F / abrasive * > ' IHaa HE How its 


to HE atoll* a 
Howitzer atoll 


30/24/35/l-I-M F /KCKy 37 mm HE atoll ^ 

Sb^/gUa. . 

28/31/26/lViaO^/ 47 tn AP,AP HV ato 

Sb i S > /M Fyatosaiva ’ Ht toolU 

,89/11-L St /NC lacquer 30 m AP.AP HV ato 

HE toill*ato 7) mm AP 

• • % • • 

• ‘ * and'HE atoUa ' V -• 

* • . • % . h 

28/34/32/6-M F /KOO^/ >0 am HE atoll % 

Sb^S^/ gkaa 

22/W38^4£/KaO j /Sb^ J 76,2 mm AP atoll 

Pb>mte/NCAlMtcoal/KNoS30 Mato 210 m RoctotA 

. ■ • _ ‘ 

Atoravltotok AP Af^^iftekgs-HC.Hiih^ 

HV A Leto azide; L St Lead* »’ . 

- *^pto«e;*Tf^, torcaxic f a fauna te; NC Niiracallatoa; 

. Olga charge; Mato Mecbagirml. I 

(See ako Pvtoara). | 

^ # § *1 

fc ^rvl • 

Cmtoatllt ft* ,ate. Sae ZeatzaiaatUa tfir w ka aaactoaed 


Caacvto Flaea Itoto (H*rk 30 Eaatoto) U briefly deacribed (See abao pvimra). I 

under Pyrotechnic Aar hP ath!iader Drricti. 

CWI^*i w Cm^whI).Sh Pluto] ' CitreywIU C..W. ZmmttmUmOm Ki«i»l M C tl. d 

■- , »*"-*—*:*; ■ 

(CrnymUte) u * N, C«il n 0^ limi. i. CIO* 

N -dapbeoy turea developed begiaaiag la 1906 aftto Ceatoil- Repea; 29-39 aad 31 • 46. ’ 
at«Ue. (Or / wiaaeuactoitltcb-cectoiatoe Iktaraachaagto^ ‘ ' 

™ FOl!oW “* •" •»«“* ** >CWJ|, (O^dair.). Cllcml* p^cklo^t. 

- ^ J SSL sjs: SSVSS 

- djp6enyHrrea. . . aactml / 

Cteilrallf FL;(Noiiit II) (Methyl peattalite) H^'-dtoetoyL * / 


^4 


* / 






j 




CSetocat Warfare (Cbemiacbec Ktiag, Oaakampf, Caalcrieg) 
and Ctomical Warf« * n e at (Oie^tachar KamcrfatofO. 
Although the Germana did.not.uaa any *TJfto poitoin; gtaes- - 
or liquid* during fT 11,aa they did during Vt'I, quitt a 


number of aucb aubataacee, and aorne of. them extramaty 
toxic, were prepd and w«Te ready,for uae; The mqgt dangerous.,- 
amoAg them were the Ttilana (q y ). » 

. E.V.batemen, in^, CIOS Rept 32-13 (1945), bp 20*2, 
describe* several Chemical Warfare Weapons manufd by the 
Hatch inea Fabrik Peterson, Oldenburg. Some of the weapons 
were filled with toxic miztwea baaed- on DM (Adamajte), 
as for instance: DM 43.2, Am perchlorate; 28.5 • and urea 
ceaia ayrap 28.3X t This mixture was initially liquid b«* 
became solid 2 hours after to log prepared. Another mixture 
ktotirn at A»Pulvae coaaaated of DM, NC and diphenylamia* ' 
is Various proportiont. Several fetor mixtures, aucb as 
APM 30, APM 49 and Q 192 are mem toned by Bateman, 
bar the comjjbtitioos are not)|i«ta 

Ctotoacha tatolgliktapratoe (Chemical Stability Testa). 

Various testa used for explosives and propellants are de¬ 
scribed uv> the book of K**c~Metk r Chemiacbe Uoter*chung v 

der Speeng- und Zutoacoffa, Vievieg, Braunschweig (1944) 

■ad also in the general section. 

Ow-I.cfc., Zim4 * Sm OMniral «xi*r 


Igaiter uadet Igniter. . J 

CtoatocVTactolaeto Ral to aan «t aH(CTRVraratos MflH&raa. 
•fthstotwovettant ChemicaUTeconical lnacitutioo, former 
ly Office of Military Research). A scientific • idstitutioa 
locatto'in Beriia ato devored to problems of^ the Armed 
Forces (VchrMcbt). Its work included research on ammo* 
nitioa, exploaivea, liquid' fuel, military equipment ate. 
Tto Reich as as tali, before' WW 1, published the • journal 
called fatocabericbt der Ctotoacb-techaiscben Rcichaan* 
acak, • . -v 

Reference: , Dr H.V.Adam, Pies tinny Arsenal;. Private com* 
■init**ion (1934). 

o v * a " 

/ 

C Wi Sa Eiylriivtf.Sre CblotntapraagatofftV to* 

dim silt (Cklraiitt)kA type of:chlorate, blasting espioaive, 
sacb aa listed in the Table 6 

• t • • . i 

• TaWa • - * * - • 


Oilocaril 1 I Qiloratit 2 ICblorscic 


Na chlorate and/or 


Vegetable meal 
TNT ato DNT 
Paraffin 
Nitroglycerin - 

Liquid hydrocarbons 
( flash point not 
leas than 3 0°) ' - 


* 70*72- 

73-73 , 

83-91 

• 

1-2 ' 

1-2 

0-4 

. 18-20 

18-2P 

• 

3-4 

M, ' . 

- 

f 

- 

r> 

«•* ^ 

* m r 

♦ 

>12 


Oxygen Balaoce | ;-/>3.0% 

Lead Bldck. Expanaion [ 290cc . 
Lead Block Quahing * / 20 trim 

Sensitivity to Inina- 'So 3 £*p 
lion (requires at learc) 

Gap Teat fusing 25 mm V 8 cm 
cartridgea) ^ 4 * 

Velocity of Detoaatiom 5000m/ 


8 cm 


.♦1.9* 
’280-cc 
19.5 mm r 
No 1 Cap 

a 

8 cm 

4 3 00 na /sec 


Density of Charge / 

'1.57.. • 

a 

• 1.46 . 

Heat of Exptosian 

1250 cal/g 

1260 cal/g 

Temperature of 

3645° 

3700® 

E»plosion 




T W 1* ! 2a? £/,*£? *k{'“•*/**• i **' Orattin.-Kwesii 

T I' , Ja 1 2 »m c.ll.d G«*triai-Koco.it 

Ref.t.nce.r* ° ^ C 3 c » !t « d Ml«lw«ykii. 

JJ t , P N “»rV . s , ch ‘*?»- u>»d Sprenf.toft. (1927) v I*’ 
W"*^ 1 . 5,0932),>112 3) /sMtttasIm (19m P JW 
<) fl.yhn^rir.kBpI (1$U\ p 97 S>. P.Vtiehclt, JtUSlSwh 

(195>r*"t 1,eJ ' #n Spr *"* , * chnik - C.M« |0 id, hJuCaCu 

CM»y ai.ap rang a taffa (Chlorate Exploaivea). Mixtures- toaed 
on ‘chlorates, tu <$ aa Chloratit, Gesteiaa-Albit, Geateras- 
Kotonlt ato Miedxiankir. 

Tto chlorate exploaivea were invented in France and 
used under tb* name of Chedditea. ^ 

Rafectncea: • '** 

1) R.feacalea, Cblorstaprengaroffe, Veit, Leipzig (1910) • 

2) P.Naouro, Schitaa- and Sprengstofte.Steinkopf, Dresden 

(1977)rpp.124-132 ; ; 

3) ;A-St*ttbacher, Schieaa- und Spreega'toffe; Bank. Leipnin’** 

• a??3), pp 309-313 ^ 

.’4) \ C.Beyling-E;Drekopf,‘ Sptengatoffe und Zundmittrl 

; Sprioger, Berlin (1936), p 96 

J) . A.Staccbncher, Sprang- und Schieastoffc, Rase tor,' Zurich 
:i9^8), pp 90-1. • 

• 1 . ♦ 

CMara bramam afhana. See Feucrloacbmittcl CB. 


OimAsmiiiU <Chromc-aaxMniie). A type of coal toning 
explosive used before fW 1; a) Am nitrate 70.0, R nitrate 
10.0, TNT 12.5, vaseline, or paraffia 0.5, chrome-alum 7.0*| 

. b) Am nitrate 63.25, K ninate 17.5, collodion cotton 9.25, 
vaseline; or paraffin 0.5, chtome^alum 0.5X. [See Thocpe^a 

‘ Dictionary, s y 4 (1940), p & 

• ■ . • ■ * > 

Owama ria^ap af Gun larH a.. Experiments «« the placing 
of tubes up to caliber were conducted dvrtag WW 11 

,by the firm of Heinrich Remise Gu»bH r _Engct (W*mfa|eaL— 
The thickness of plating ranged between 001 2 tod 0.035 m. 
No iofermatioo is available aa to ouicome of the experiments 
CIOS 32-64). 

CJaaad Cycle Dlaasl, See under U-Boat Walter. 

Claaad Vessel tasting. According to CIOS 31-68, pp L2-16, 
closed vessels were ■ used - for the following purposes: 
a) Tto development of pew'prooeilants 
* . b) Scndie* of particular propertia* of propeddsaca 
c) Obtaining date for ballistic calculation!; * 

* Teats designed for the first'two purposes''were carried oat' 
mainly at tbe Dike berg faejexy of Dyngmit A.-G , while 
those for cbe* 3rd purpose weie made at tto Eaaen factory 
of Krupp. A certain amount of closed vessel testing of small 
anna propellants waji done in the DWM (Deutsche Waffea* 
and Munitionafabciken) research laboratory at Ldtock.. 

. Calf Cxtruilftfl Pracaxa (Kaltipritzen) (literally cold- 
•quirting) aa , used during WW. U by the Germana in tto 
manufacture of ammuhirton and weapon* is briefly described 
in the following PB Report prepared in the period 1945- 
- 1948 by the Heims Manufacturing Co, Philadelphia Penn¬ 
sylvania t .Noa >39)71, 96704 and 96704P (See also Cold 

Extrusion in tbe general section). 

»/ • % • ^ % 

Catered Smekb (Buntrauch). • The bulk of the work on the 
development of dyes suitable for use. !fl colored smokes, 
was done by the r [G Far ben Industrie. The pamphlet *1G- 
187r*'of the Office of Technical Services gives a list of 
these dyes. ' ^ 

The following references describe some German colored 

* smokes ato smoke signals; 

1) V.T.Aftasovicb k E.C^eawick, ‘Gcfcaen ^moke Signals 
PB Rept 49467(1944) 

2) H.J.Eppig, s Ctomicai Composition of German Pyro¬ 
technic Smoke Si goals • PB Rept 16728 (1945) 

3) f.Kanegis, "Colored Smokes •, PB Rapt 102,500 (1951) 

(Included are several tables of colored smoke compositions 
and some reference*) • 4 

(Sec also Colored Sm oh r« in tto general section). 
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OJam4 iMkt So* •a**, Si*.«l D«*ie* «ad 

—detfruakc Projvctilc. * 


(WM»l«t «f .Mn4) t^**i>*» : ( 


a radon was followed hr vdditiou 

of a weighed 

amours. 

' i 
* j 

of NG-Aitroglycol mixture, while 

c—tinpisg -me 

band 


afirtrag. The resulting, gelatin a 

r»* a 11 owed to 
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for l houf, . 

• 

• • 

h 

% 

♦ 

■ i 


was ^B(k, according ttj ftqriglfSaprf Dtekofl/, ia 1627 
wkai M Austrian, C»«p*f Vei*dj£biast*d •<*•» «V" C 06»»- 
vBiburstoU— m H—jary< Tbk w hl—eiag #•* «*«* 
!•"' 1632 v »esr;■ Qaiivkl, and -thftacfe~*i«45 aw Ft#ibu*6f 
, Ger—lay;' TVr finfr bl—tisji. .ra: ingtfad 190k place 'is 1670, 

Fram tWt rim# — d* bJharisg of c-Taud or^s, .apran^ „ 
to ofhtreo—ttWe. Block powders of vuim, c—*oairi—• 

/ wsf«\a#mi nclafiMlt —iriLabqW 1663 whwu A-Nobel iom>* ^ 
oicid NG 4*y—miff* (See eider Swedish Explosives).^ 


c;.'For An aioste-cypc explosives, the plasticity »m 
» eilmc» controlled by adding 1 solution of "jek>ee“. V 
lj) The pea >aa removed to soother building where it y^3/ 
woo pieced uodet the outlet 'fuaaei of 0 tic air through'^Jg^j ' 
which the aciial solid component* of dynamite# (i^k o-- '-'c 
01 Aw or No aim tea, TNT .wood meal, My*j etc ) were / •-. 

fed. Th«t« coapoMMi wm previously pulverised mod A 
dry blooded . is another building. While _tfif oddities'of-' 
ilw solid ingredients took pUcc, tW 'soil it the poo . 

\woi seined, by neons of o planetary stircisj mechanism, '. » 
which could be lowered or raised si desired. Ksssdisi^, 


>*»*. Vf U,\ ths following' wey be listed: Ammo—l 

•« • .*/^' V- ... * _ ■ ■ « 1 


20.1 


Ntrt«: Several typer Of raiser* (blenders 


used, iwd 






Bikstbit, Cskmit, 1 00 the J>eissrercke, Wetxig, Me Roberts sod o 


t, *--j- 1 —*— Asaosir, Bikstbit, Csicmit, so the ^etowefcl 

it. Chiototk, Detouit, 'Doom it, Dyrvsrak^ Gslorit, Ver—i-PHeideret. 


Ge*t#in*-A!bit, Gesseiso-Kceouir, % Gescwi—^er-Ut, Gum* 
:; difeooit, Miedsiooklt, Weetradetduit, W#dSyligwo«k, 

tit. Wrat e tsslh. Vernefw—amt, Veraraweotfeltt, 


-* tl --i --> J 


These explosive* sie' described briefly is. this (German) 
■section of the bddk'Vyp^if pik j to. jhe if siphftbeticol order. 
So— of the typical milehivis used dniiii. W I aim g>*** 


c) The thoroughly ksat^td,sus o{ giUda sod of solid 
corapopest* warn removed by s woods* hood spptsls rate 
wooden troosporv boses to be corned to the coraridpog 

Note: Gen—■ permissible explosives were — —ily white 
is color, while the* nob-permissible wets colored ted by 


jRpB-.t© their ajphubettc.nl order. - « color, while the' nob-permissible were colored red by 

iyha used dnriog; VV I *’ta ***•*• ,.tW addition of caput raortura (Fe O ) p in tke mixing state, 
erciol Eiplosive* .of . *1fc d ) Comideiij; wss dose either by filly sotoemtic mo- 




is • Table 9 s«d*r Coeramrcial E.plosive# .of . WM, *.7^ 
, It is istetee«io| so, seta .that mnm of the e cus se r ial 
esplfoiees saed“hsfi|rw wete moaufact—ed frok surplus 

military abplosieee sad propellsuti. Awi»h| chess‘ttpl—iveS 
.were: Eoevgit, Nitfoglyceria Powdery No 1 sod hio 2,.Pifcru 
(oir ^ilek), .Pvrolp No 1 smd No 2 sod friweerfslit. 

Referaoces: • \s 0 

1). PiNseOw. Niuoglyceraa hod Ni<ro*lyc#h6 EopUraives 
' (irk—luted from the Gem— by F.RSymums), VilHorae k. 
Wllhi— M Bokimora (W») 

' 2) A.5cenbucher, Schieso- —d Spstajpeoffe, f J.A.Bsrth, ' 

L*ip.!« 0M3) • * ' 

» C.bdylUt m SMd ZIMmcwI, 

.) Jpti.jtr, BnlwdM*) '■ 

4) A4M,RbMh.>iSyrtar «Ml MWuidf., R M ck«, Zivick, 

fi94ii 1 • * • - 


COMMERCIAL (IMDUSTHIAL OR Ml MHO) IXPLOSIVEL 
(CCWIRtLICMCSPRCMOSTOf RE) Of WW R. Am, *• 
G *f—i - ied—tfisl (pisisg) 'explosives, the mot iapedhat 
were dyauueite-cyye eu’pl—tees coratito—f. suisra' era—re. 
of a product obtaioed by si traa iag s raiutuee of ^lyceVi^ sod 
flycol (usually 60/40X Thf antsdoo jai glyceria srad glycol 
is described briefly w ai st Nitroglyceria. » 

■ Tlikte were geadhplly two 'types 0 4 mmimg explosives:, 
the, ftfstioised type (such as some de— rites) srad the pow d er 
type (such as eulemk* sad wot de— risesX 


d) Camjd^i^ was dose cither by filly automatic era- r 

cbioes (such'S* tke sysecra of Niepsraan k Co , Gevela- l 

• brag) or by lasievtorainc smekiaea (such as the system 
of Bressiog). The Breuaiog mac hi— (made euttreiy 
of brass) ca—isteSi of a- cosies 1 caaiog through which . 
passed a - horiooatsl feediag sejew.- The ^elstiaiaed 
moss was iocxodoced iato the machine by head through .• 

• the filling fusmel. A paper cartridps hue placed at the 
a arrow ewd'of the cosical casing^ After a cartridge was 

• filled, it was re m oved by hand and thtbpem eraft rrtrapsH 
. The diameter of a cartridge was 22, 29 os 30 mra. After 
packiag these csrtridge* into a bos <36, 23' and 20 
cartridges per hen, Respectively), the bos was wiapped '/'/■ 

•' io payer sad dipped ia pataffia. Foe shipping, 10 basis 
.were packed U a case.,. '. % . N '* \ 

•3 Permissible explosives*weed mechanically sheathed 
^ with so "active shesth* comsiatiag of NG 12, NaCI 33, ‘ r . 
ami NaHCO' 93%. Ovigi— Uy, the comp—itioa of the 
sheath waaNG 13». NaCI 33i‘ NaMCO' 30*. "The alraath . : j 

weighed 55 g sod the cartridge itself 70 g,. 

B) Fswder type wpbsbee To this type beioeg espl—ives jl. 

which coocsioed small amo—cs. of NG f such is 4*)»ao . jl * 

collodion pottos 'and wete pulveririeat. The mix tog of the 
compos e s ia was do—' is a tilts bit type‘ Icroe r-P fie iderer 
blearier which coa'sisted of a brass trough provided with' 
two koeisoacsl brass stirring rollers ’ruiaise ia .opposite 


Follow mg im a ahset d-criyd— of, their meshed* of 
maa u fe erase ; • ^ \ * 

A) Gelatin. type papleslves- * ? \ . ‘ 

Frweorisre . ‘ - 1 *> ^ ; r t . 

•I - A weighed- iasmt of coUedio* era ton (previe— h 


•I A weighed- ■ —ml of coUralio* era ton (previe— ly 
dried'at 5060 is a rack dryer to 1 messtrae com e t of 


v about 1 % aod thee cooled) was introduced ram a km—d 
: mg pea whicS. con raised ths’ tv^uired amo—t of. liquid 

DNT, 0* raker liquid sl rrnro mpo —d , maisrai—d at a 
temperature of 13-20. The maae was surrud sll the 
J while with a long handled wooden spatula. TW.koesdiag 
* p**-»•* o i 1*5 v—1 pad* of copp er s lots w ith as outer 

placket of alum is— for warm was— heatrag. Thie op- 


* Procedure: » . \'- t * 

a) The weighed amo—ts of (ho solid composeats (sack as 
. Au n Co or No nitrates, TNT, wood dye etc, 

were mixed is *. Verner-Pfleideter bleade^^B thes the r 

liquid DNT, NG, NG< etc , were, addedmass’ 
kneaded for 13 mi—trs ^ 

: b) The koesder *u the*. tilted aod dis- 

charged ioco ? woodea casks to be tskea to tb^^fc^giug 

Note; la the esae of expJodives such as Caiciii^^P, the 
mass could be I mssi I rately esnridged, but with Do—fit ( , 
the. m—s * had to be left oversight in storage before cart- 

ridgreg* .<' 

e) Ckrrridgiag was: ■usually', do—: by. folly ouunmtic 
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g« jo ■ ^. 

■' * • r Kh r;. * f' N -r“ ^ 0 7 M A* r of c : mM - i. ^ (5 jt™,, Md *.u th. w. 

- 'vk\ - JO «n- Th. (muRi« 4 c^»r*l of Donuic-l v„t dipped T-bl. 9 p«. .ob. typic.l'^Cfn,,,, Comm.Ki^^ 

_ \ »» pern Win sod pocked in boxes (25 per fagft). The cart- plosives ftsnufecttired. before sad during W I. ' T 

4 — • rid re a of Cskinic 1 were not parsffirved but were packed * 


ridges of Cakia.ic 1 were not parsffirved but were packed 
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Ammon it j Donati 1 1 Dynimit Gelatine 1 Wetter Vetter 


Wetter 


’etter 


Wetter 


properties % 

NG(Nitrogl)6- 

sria) 

NGc (Niero- 
^lycol) 
NC(Nitrocelr 

iulosc) . 

TN^(Trioicro- 

toluene) 

DNT(Diniuo" 

tolueneXliquid) - 
Am nitrate * 

Ns nitrate . 

Wood me el * 

Rock soU(NsCl) 
Caput room— 

(F ^'2°»> : 
Gclose (Carta- 


(1932) 

.4.0 


I * -Donaric I -Donarit A -Nobelit A -Nobeiit BHjfJfigtJ .Vestfalte A 


(1936) 


4.0 


63.0 


0936) 

6.0 


0932) v (1932) 
2 V* 29.2 


A | B (Permissible) 
30.cl >7.8 4.0 


*6.0 

а. 

б . 0 

•. N 

B0.2 

m *• 

3.5 .* 
0.3 


- . 'n y r‘ 


A * 

^:o 

7 9.8 

♦ 

2.0 ' 

• * 

0.2 
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• ^ 
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0.6 

5.0 

6.0 


0.6 
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2.0 
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14) 0.7 Ka. 
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1.0 

. : 3.6*5' w >! 
.' * ’ • 

I * T 


26,5 
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40.0 
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Trauzl Test, cc 

J70.0 

* 

3B54> 

• 380.0’ 

220.0, 

i. ifi i-P. i 

•.^LlB5j0 ... 

• 

— 

- — _■ ■. 

— • - . 1 1 -- ITT-- 

Lead Block 

17.5 . 

■ . • 

23.0 ' 

20.0 

10.5 

. ; 

■m+f v. v 


^ • .g ^ f l 

II ^ •- 

Compression, mm 

* 

• . 

♦ 

. 0 # 

V t 

• 

• 

•• 

• V 

; 

k 

. ^4 R . 

4 A 1 

.. i» # .. i 

• 

- • ;•■=• 'V. -• - . 

Veloc of Deton,. 

4900(ac 

s 

^6150_ 

6150 

3000(at 


^650 ; 

r 

. #« r ' • 

m/sec - 

d=t.l2) 

• « 4 • 

t V 
*>* • 


V- 

d*l,10) 

■ . * . % 

. r 

■. 

• • 

./ ; 

/ ’ . , 

• •»’ ‘ ft v,v • ’ 

Cartridge Den- 

-VI >07/.. 
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• tv 

v 1.53 

e • • 

* 1.33 


. 1.66 . 
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A *, 
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Gup Test, cm 

• to - 
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• 

:io;0' 

10.0 

< ' *‘b.q •:? 

<5.tf 

,v "-" •; - '^ r 

a 

1 
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ft . f 

Charge Limit, g ^ 

r 

• 

• 

ve 

m 3 

V 

. 600 

I • * * 

700 ... 

, .700* , . -v 
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d. 

' • * / 

’r 

Oxygen Balance.* 

. ..♦0.06 

• • • 

i /r • 

♦ 3.0 

♦ 3.68 

♦f0.4 ’ 

*4.08 

#• 

♦6.L5 * 

Sh 

% f 

• „ 
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Heat of Explo¬ 
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w 

129 1 

1029 . . 
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642.0 . 

568.0 
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. 603.0 

; 806.0 

. ^72.^' 

' ?36.0 
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• • • 9 

w 

♦ l 


Nrae: The composition of sheaths used with some of these explosives are given under Active Shesth. 


Reference a; 

1) O.W.Stickladd, General Summery of Explosives Plants, 
PB Kept 925 (1945), p 69 . . 

2) , R« Ashcroft, si a I, Uvcscigstion of. German Commercial 


Explosives, BIOS Final Re pt 833, flew 2' 

3). R.Ashcrofc,'ct 11, Investigation of Get mas CooMrclal. 

Explosives, PB Rebt 63,877(1 946), pp A 1/6 and A 1/1 ly 

# • « 


Complete Reraid ef Arfillsry Amssraritlan. S^e under Gran ate . CemyssHisn B (Comp B). (Cyclotol) A mixture of RDX and 
* v - • TNT iri various proportion* sinilit. to Comp ii described in 

A (Comp A) A of RDX 90-97 *,d Nmm. ! «««»• ?W of rfe compo.i.io n . 

.« 1WS. .iniil.r in prop.„i„ ,o Comp A n«d in the ^"P B **' ^ 

‘USA dntiJMt VT I M d de.cribed in the e «n,™l .eccion. VW , l^f.ll.n.^.ped ctaR.rt.itaj 

_ 4 r 4 , _ - : i , ...... and sons demolicioo charges.* p.hnetx of-Comp B embedded 

German uses of Comp “A were in boosters, sub-boosters . ~ - , 

j -f-n • j * *■ lo TNT were used in 4000. kg bombs, 

and as a filler in aome «grenade■ and shaped charge*. i _7 |D j 

M a/ u • nn • (See also Filler No 16 and Filler No 95J; * ■' 

(See also Filler No 66, No 9r“—d No 92). - 0 t ^ ■ .... j . r c ^ 

^ r * . ■ . ... . '« •. r v • ’ Reference: Allied and Enemy Explosive* (1946), p.124. 

Reference: Allied and Enemy Explosives, Aberdeen proving - 

Ground, Ud, (1946). P 122.. n ' C a m ps sift— C r A plastic, explosive aimtlst la properties ( 


V *, 




r . 


c 


V 








I 


to -Comp C. described tn the general acetipn and the PHh 

% 

used l>y ih* Dritisk during Wl. The German version i« 
described here -5 “Plasm*’ 

Re/eicncc: Allied and Enemy Explosives (1946), p 127. 

Coner*I* Boll Min..See p 278 or* TM 9-1985-2 (1953) tend 

also under Landmineti. 

Connecting (or Intarm. di of.') ^o«ipr • i I ion. See under Gaaiee* 
Detonators (Electric). 


C©nt«lna<» Carvlad by Pfon«a. German containers may be 
■undivided into (1) those intended to cany their contents 
■ airly io earth and (2) those designed to scatter their 
contents before impact. 

The first type served to deliver supplies to specific 
locations and generally consisted of a ccvnpartroeru to 
house the supplies and a parachute to bring the container 
safely v> earth.* No explosive opening devices were in¬ 
corporated. 

The second type could be subdivided into 1 dropable 
and^nontfropablc (retained m the aircraft) containers and 

• also according \o content into bomb container, flare con¬ 
tainer or combination bomb-flare container. 

Dtopable containers were fitted with fusing and opening 
devices intended to releai*- the missiles »fc*r» predetermined 
time of fall from the aircraft. Some of these were open 
devices which held a cluster of bomb* or flares by means 
of .securing bands, whereas others were closed containers 
in the ahape of a bomb. 

* Ncr.dredible were, intended to be used re¬ 

peatedly and they were constructed to carry and scatter 
a great numher of small incendiary bombs, Thei' release 
mechsirism permitted desired spacing of the bombs in flight 
These containers could be jettisoned if neceaasry. 

The following bomb and flare containers are described 
in TM 9-1985-2 (1953), pp 95-120: 

* li BDE 10 Cluatct Container carried five SC 10 -or 
SD 10A bomba (pp 93-5) 

2) AB 23 SD. 2 Container carried 23 SD 2 bomba (pp 95-7) 

3) AB 24T SD2 Container carried 12 SD 2 bombs (pp <)6-8) 

4) AB 36 Container carried 36 1 kg or 24 2kg bomba (p 9o) 

5) BSK 36 Three-Sided Container carried 36 1 kg or 

16 2 kg bomb* (p 98) 4 

6) AB 42 Container carried 42 B kg incendiaries {pp 99- 
- 100) 


7) AB 70-1 or Mark 70S Container carried 3 Mark $ 
flares (pp 100-1) 

8) AB 70-3 Container.carried 22. SD 2 bomba (pp 101-3) 

9) AB 70D-2 Container carried 50 SD 't bomb* (p 104) 
.10) AB 250-1 Container carried 96 SD 2 bombs (pp 104-6) 

11) AB 250-2 Container could carry 224 SD 1 bomba, of 
144 SD 2 bombs, or 17SD 1C A bombs, (pp 106-7) 

12) AB 250-3 Types 1 and H Container* carried 108 
SD 2 bombs (p 107) 

13) AD 250 KZ Bodcft-Goctainer could carry 19 parachute 
flares and three SD *2 bombs (p 108) 

14) Mk 250 LK Flare Container carried 41 tingle candle 

parachute flare* (pp 108-9) / 

15) Mk 250 BK carried 25 modified red flares and three 
SD 2 bomba 'pp 108-9) 

16> BSD 360 Container carried 320 X kg incendiary 
bomb* (p 110) 

17) BSB 70t) carried 702 1 kg incendiary bomba (p 110) 

18) BSB 1000 carried 570 1 kg incendiary bombs (p 110) 

19) AB 500-1 Container could carry one of the following 
filling*; 37 SD 10A bomb*; 392 SOI bomba, 184 1 kg 
incendiorv bombs,*28 SD 10fR7. bomba or 116 2 kg in¬ 
cendiary bombs {pp 111-13) 

20) AB 500-}A Cbister Adapter could carry 4 SD 50 kg 
or SK 70 kg Trench bomb*, ce well. 4* 50 or 100 kg 
French bomba (pp 113*d5) 1 

21) AB 500-1P Container carried 28 SD 10FRZ bomba 

<P 115) . 

22) ABB 500 Container carried 133 1 kg incendiary 

bomb* (p 116) 

233 "Streubrand C 500“ Contain** (lit Scatter Incrndmy 
Bomb' carried 1200 green celluloid incendiary boxes 
immersed ir. w»ref (p 117) 

24) MW 500 " ftoder • Container carried 9 at U »ingl* 


candle flare* or 6 SD 2 bombs (p 117) 

25) AB 1000-Container carried oh* of the following 
fillings: 620 1 kg bombs, 246 1 kg and 234 2 kg bomba, 
or 372 2 kg bombs (p USD (See illustration*). 

Continuous Mathods of Mwwfoerure of Explosive*. See 
Kontjnuigrliche Verfahren. 

Cordlt* Chary. Casing*. According to CIOS 31-68, p 8, 
propellent cube* in smaller guns (caliber below about 200mm) 
ran-the full length of the charge sod there was only one 
section, while for larger guns the charge was in two sections, 
the Houpfktytuiche {main charge) and the V<>rk©rlu*cba 
(forward charge ). *. Both these charge* were in silk bag* 
placed Vin rhe cartridge called Kortuscha which ‘wis not 
rigidly attached to projectile. Any additional' charges of 
ptopeljant weie.calledT.111adunga* {incrementa). 

v For;largest of chesf'gun* the silk bag was found 
to be ~iri*ufitcitA*- protection for the Vorkartu*che and it 
was bound with a brass strip-O^ing to a shortage of broair 
-th€»e strip* were replaced in the later part of fr U v by a 
large cordite cylinder surrounding the charge The qgaing 
wa* made by bending a sheet of co«dite int<j a cylindrical 
ahape and by joining the edge* using a NC solvent. Each 
end of the cylinder was closed by a cap made Of the aarbe 
maternvi. 

Coronit (Coronitc). Ae early blasting explosive used in 
* tone quarries and ore mines: Na chlorate 72; NG 3, TNT 
with DNT 20, paraffin 4, vegetable o>ea( 1%. Has been 
replace'! by Percoronit* (qv).fJ.Bebie, Manual of Explosives 
etc, MacMillan NY (1943), p 52). 

T" Process of •*Prwc»«l*n Costing of Motols. Sec Shell 
Mold Process.- 

Crocking of Sulfuric Acid. See Lurgi Spultaniag*. 

• • 4 

Crasy I it (Ctesy lice).Samc as Trinitro*^e»ol. 


•-C-Stoff (C-Stuff) A liquid rocket fuel -consisting of 50/50 
mixture of hydrazine hydrate and lOctbsnol. The combination 
of this fuel with concentrated (80%) hydrogen peroxide 
(called T-Stoff)Vft* used in the rocket fighrer plane tftLnkcl 
173 *t the end of W f 

Reference: J.G.Tachinkel, Them Ac Eng New* 32, 2586-7 
(1954) {Propellants for Rockets and Space Shi>s). 

Note: According to CIOS Rep< 30-115 0945), pp M0 & 
13, the C-Stoff consisted of hydrazine hydrate 30, methanol 
yj and total water 13%. Water wm*incorporated in cyder 
to reduce the combustion temperature in rocket chambers). 
To this mixture wdV added K cuprocyanide (0.6 $ 0 / Ca net 
liter of C-Stoff) -serving as catalyst. The mixture had a 
specific gravity 0.915 « 20°C. On mining C-Stoff with 
T-Stoff, tjie, liquid igoired. spontaneously ahd (be £*#*&»■ 
products served for driving the aircraft rocket units, the 
guided missile* and the ATO uoit*. 

The following plastic materials were reported id with- ‘ 
stand the action of C-Stoff very well- polyvinylchloride 
(v thout softener), polyamide and f3un**o. Polyethylene was 
good, while polyvinylchloride with oicre ay (phosphate s* 
softener was not suitable. 

(Sec also B-Stoff r M-S<off sod T-Stoff). 

% 

CTR- See Cbetniacb-Techniache Reicbaaoatait .* 

Cyclonifw See Hexogen. 

Cyclufo!. See- Composition b. 

Dahman Exploslvai were invented by w j. von Dahmcn of 
Austria And used in Austria, Belgium, Germany and probably 
England. In Germany they were manufactured by Castrope? 
%icherJieic*-Spreng»tuff A-G at Co* trap (l ead «kn)t 

-) Am nitrate 92.0, phcnonthrenc 5-5, K bichromate 2.5% 
•b> Am. nitrate 30, sawdust 35, K bichromate 3, NO 30%. 
Reference: J.Daniel, Diccidnnairc, Dunod, Payia, (1902). 


pp 791-2. 
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Mm,!! A o t J** F«y»«r typ. 

Ar ,iw ■».*. K bici-o—>« 2.2, wpk**l«~ 6.3. =««•* 
O&X; Ml of cktoa 36»0 «/««c at d 1.02 t 2 

(1917), 9 «S- 

IT. ,, — W—bar wt Wil i n ' Po rmt l A U lh l«i» 

M m £ M2* hw»a .» «W (Cigs 

JC-113, P 9). . . . . 


ft-- r rf-’-» A*"* (Eadnr(«nw|t«>llT<il)> Accordi-j to 

' PicAn* T«cb R*p« 1533 (1945), p 30 tk« (olio*-* «•- 
w«n> Jom4 U.'oopM'CWtiaM .——moo «p«»f«l 

4«r*fWW>. ' *'•• 

^•Ti* 60, lead 3*. bia-mh 1.8 and mxi -Me? 0 . 2 %; used 

ia »o»» J7 M HE «b*U* / 

* b) Tk 6 t *od ji»»4 J9*! *»«d »« *■»>* 40 •• HE ■Wlk. 

' NMt: Accdrii.i Kp E;,E M )..W|, TW Orboo SnpMi. 

4m ItuTGraM docopporiai S««K CIMMiaf*4.V* 


' the *" rectangle method" is »»«l fcK coaf«(At)o« (as 

11 cuttcsarv » Germ say *nd iom ocber cmiuIm of- 
Europe)/ the 'takalntiom will bt^'udi by eettiai up «bg 
data shown &J«w: w 1 l 

: ?.5d-— Sb) * V -v- y 

• 4 85 ^ 1 

J.50 / __ v . V 2.«5-(80rX>k« (tiwi »> j 

U Ail configurer io« 1-33 ia the differeace Nrtvvnu 433 
Md 3-50 aad 2,65 1* A* difference becweea 7.50 «ed N 

435 seconds. ‘ 

Prow tbe above, X way be calculated m follows: « . 

V 1.33 « tfO-X) 1.33 * M 1 Jg „jA. I BI • - 
** 2.65 T2j 2.05 7.63 2.63 


IN 


r of fix B-tctjal ia lit. (S$-X), t» <*0-27> 


•deflagration of tbe «"K tb* wan f o —s d 
k Amt Co**/ of tbn r« W) iu bawl, awl this 
«Wi by lb« inner eur'mce of (be na battel- 


« V 

/ 


o* top'of it. Upon deflagration of tbe «S*ree tbe war* fomned 

•/WirtW alto/ with the co*Wf of Ae wmiu bawl, awl thia 
/alley wne rubbed oft by (be aaaet aat'ace oi (be gw* battel. 
/ WW * tbe next char^ centainiag no decopperiag agent 
' wmi{*94*. tbe a Veil abamfvd tbe brittle alloy, tkaa cKcacia* 

iji 77 lijwilabe. . f . 

/ ‘ *—**% Pmaeaa, See Tlefbeodet VetfaWea 

Tf i f f a Taal tVeipaffaaia-Piabe)v3oa 
^tbaidaa-ae Eiplaaloa Tewferataie'Teat. 

% * \ « ^ . * . . * * i • % 

D-i-r CaSkMi«Mw» . A Wiaf 

4x<iiptl— 0 ( »,<fc CMfMiiloU ia fiv-a m t 6 « aa—n] 
eectiaa. \ .. 4 • 

<kMti r WioM'. nt, k. G»k«a .A.T>l^d_Wlpi>F' 
4*Uj co^tiitipAa aait>U« f««- aixtric' (Jat^'wrarflfctar 

■Latwee ^ o/ powdered poaaeeieei pt n aaa fa a w a^ 


2-65X - 10t - 1.35XW X *rr~ - 27 k* (caaaae). 


Tbe 


After eboroofbly aixb|< s 27l;| of coaree 5b wicb 53kg 
of fia»e Sb, a awall aaapie caeaietiag of 36 parts of wared 
5b sad 64 pta of* KlbO was prepd sad tested ia i No 10 
delay clrwa. U isstead of.tbe desired tiwe of 4.B5, 5.13 
icc was actually obtained, cbes this Sb Mixture would 
'^atad to-be coerecied^by addiaf iom fist Sb <3.50 sec). 
Tbe taocar of fiae Sb to. .be added .was cs/ceIdled aeiaf 
tbe "rectaagie" swAod aa described above abd a.assail 
aawple of aew v Corrected,, wixtuse was prepared. If .tbe 
bacaiag tiwe ia a No 10 delay eleweat was exactly tbe 
desired 4.B5 acc.'tbe total beech conaiaiiag of 36% of 
: "coetected* Sb sad 64% of UtoO* was bJceded aad pelleted. 
Tbe pellets were, grosad aad sexeeaed usiag eieees of 225 
•U 961 Mikfi p«r cm*. TV. mmU 1 which pxxd th. 


.hM. Ah 4 . of po^Wrwd y^iM. ' «3 .6 -ix. «d -« «“/««> - «»“ a* ^ 

(U40J #Tmi^mm T (Sb), FotWk, » . b.i.( awd^. w “. r * J T T 'l *• « w * *• ■***“ 1 " hkfc ' *“ 

Ilea «/ tbJx^tbdd of pee pate tioa ae coadwfted at tbe Treua-'’' Td" 

dfMf tdean ‘ > / ' '• aaiabetee. Tbe fiae Material (dust) which phased (brosgb 


Procedure: 1 • • ' . 

•. Tbe dry cryatailiae • X je wif p ia ie was p i —I ia a 
special mill (called JtolfcpWs) to a paeucle siae of 
abaat Q r <j06 .mmi Tbe aeti—c—y. iwceieed at tbe* aiaat 
ia a faklv finely dee hied ataw^ was gyoaad, wiAoar 
pcevioa* drying or. other .tfeata—at, ia a special —ill 
(called Scbwia parabl e). Tbe reaaltiag powder waa aep- 
aeaoad &a aa art «latriate« iato fiae (grist aise eader 40 
akn>|||) mad pos tse r fractioae. Tbe coarser Tractioa 
waa placed oa> v>Veatiag aieee coataiaiag 16.9C42 «a««b- 
^•s per ejr bad tbe free tioa re tained d^A«^s>ee« wae, 
«Md as "toatae Sb- Fof tbejxwpdrttioa of 4 akk 
, bragta g Mixtures tbe fiae^-Olfwae used, while foe 
V slew bixi area (be tqp aT aa ter ial waa Boat suitable* 
Far iaat*Mce>^sdXwje ‘ of, 36% , Gae Sb wiA 64% 
KM^ bttftd —to No 10 delay eleeeat ^ v) b a r se d 
^ aecaads, while the -max tun of 36%- co—w 

5b aad 64% K^¥) h-raed ia 6 .V io 7.5 aecewls. Vitb. ^ 
s lower contest ol Sb aad a higher cea|B«;’<a HhtO^ 

- AW baraiag tie— wae loapnx> dW «o obcaia ■ coar 
boeitsoa ‘ with , v - deetfed deUy v -We coarse Sb waa 
% . r . blewkd.wHb tbe. fiae . -aaenal. i 

Followiag as - aa exa—plc of 'the calculatioa 'for peepariag • 
a delay co—poeitioa with a desired delay: . . 


tbt 961 weak sieve ^a» ssved for adding to cosspaaitio«a 

coa aids r e d tobe too slow baraiag.- *-- — .r - 

. .Before c ost w ea ciag to load a delay el twe et (^y) 
with the abpve prepd Mixture, it* waa Mated ad follows*. 
.... a) ^Mature coiateat-A weired iiaylr of a delay east are 
• (5- lOg) ' waa ‘bested for 2 bears at 110*. If (be loea of* 
weight- exceeded 0.2% Ae entire batch of delay coas- 
poaitxoa wiu .dHed for several hoax* at. 50° ia aj^ceaei 
beared oven before it waa load e d —to delay el v yu ^ s 
b) Panicle asae of Sb-A weighed ■■ ■p lr of a delay 
sitter waa leached ta a God eb t yp e cruciUe wicb 
bet water so restore Ae KifisO aad the peftfck aixe o 4*' 
the dried weighed $b powder waa determined 


naciag of 


Noae: Ibe Mctbod for derenaiantioa of pwuckaist in set 
deacsibedia the re terrace* given below, i 

A iUfcmc type of delav .c s s p— kke coMtiiciag mi 
red ^4 ti^tcoa was seed far the 2 CNQ 

INK HE Mortar, bo—b. Tbe co-goeuiew ‘ia tbe s le eve waer 
HC 3.?. red lead 75-5 nad silicon 20-6%, wUW ia Ae 
pellet k Was: HC‘ 2.7, red lead 72-0-sdeilkea25.3% <E#f 1) . 

Refere nc es; ' ' , - 


J) X-R.Toe d in ey e )r r Pic Ac 
2) It.Ashcroft,BIOS Fi 


Area Tech XcfK 1355 <1945).p3C 
Fianl Reye «33, H M Stati—sry 


v S 


Seppoec that 1« k neceeeary to pevpnse R0 kg of deky^; Oflice, Lo ndon ;(1946). Etn- 2, pp A3/7 to A3/12 


composition coaaia'tiag of 36% Sb and 64% UhO^ which 
would‘Wa for 4-»5 w ia a No. 10 delay ele-eat, Tbe 
time of >piag of comae mm terial ia 7.50 ae< aad of Ae 
fuse 3-50 e«, . . * ‘ ' T 



95^13 (1947) < 


•I 

•f; 


Mif ll-MM. (V^M- 


- 


4 


X/-*' 


=jr'— - _ _ 

V ■ ?r ~ 

— . ? • " • 

. - / 4/ 


. v '—2 Gar 34 

dueieg Y¥! consisted of nCtsiUc aleeees (of Al. Cu, • 
brass, or coppered Fe) . loaded with "gasless ddlay cow 
poeilioo' (qr ) consieting of powdered KMnO . 64 sod Sb 
36%.' Tl|p'sleeves bad so inside die—eter i.3()Vfo 3.45 mn^ 
and aa outside diameter of 6-45^*—The" lengE 

it t f -i i • i • h t 


using brass, was as follows; 


1 

2 

— * • 

. - 3 . 

4 . 

S 

% _ 

6 

3 

5.5 

8 

10.5 

13 

15.5 

7 

8 . 

. 9' 

10 

11 

• -12 

18.5 

v 21.2 

:;24.2. 

27 

v, 2 y*> 

' 32 


(L) of Ae sleeves 


Delay ai* sec 
L in —— 

Delay in seC 

L in min 


' Loading of .Ac sleeves waa door by tacaaa of a 7b ton 
hydraulic press at pressures of 950 kg/c—Details of the 
method urv 6 iveo io Ref 2, section F- v 

.Tbe above delay >lc—eats were used in electric detonators, 
described briefly unde' DetOnstors (Electric). * 

References^ . _ • ,___._- 

1) R.Asbcroft, B I O $ Fuel Rep. No 833, H M S O , Loa- 

do n (1946) ■ • ’ % ' • 

2) r Aaon, PB Rcpc No 95 613 (1947), Section* F A G. * 

, * o' 

• • . i •• 

% t • 

•'D—aalitln— Charge (SpreagUdung oder Sprvagkorper) Tbs'*" 
'following charges were css mined during XVI by' : T) S 
Ordnance Dept establishments: ‘ " 

a) Bohrpatrooe 28 (Blasting cartridge 1 pattern 1928). 

A cartridge 3 .^ long and 1 . 2 : dia—ctcr, consisting.. 

. d ox of TNT or P A wr.pped mNKaij^ papef_. 

b) 4Sprengpacrone t 28. A cartridge 4.T". "loag^'and 1.4* 
dis—consisting of P A wrapped in varniahiefv ^apef .. 

. c) Sprcngkorper 28 (DcMoUcion block, pattern 1928). . 
A block 2*/4 x 2 a Wf consisting of 7 ox of TNT of 
P A wrapped , in waxed paper 

d) Sprcngkorper 28 consisting of two* blocks of TNT, 
local wi-7~.dk placed in a bakelite container ) x-1 .8 x 2-2“ 

e) Sprcagbuchse 24 (De—olitioa block in container, *• 
patters 1924). A block of TNT or, P A weighing 2 lb 3 ox - 
placed ia a z^pc coataiacr 7-9 x 2.9 « 2-2.. r 

• 0 Spceaglai^biSKZi. A block of 90/10 • PETN/Vax 

weighiag 2Tb 3 ox . . 

g) ' Gebaileeladaag 3 kgN^oocvotfantd charge . 3 kg). 
Tbe A—oi it ion charge coosVted of acvezal. blocks of 
TNT or P A wiA a total weight of 6.5 lb,placed ia 
a xioc coataiacr(7.7 x 6.5 x 3”) provided wiA carrying 
handle • —-v. 4 

b) Geballteladong 10 kg.. Same as above except (hat it 
. contained * 22 ib TNT. Tbe size of xioc container waa 
jo f / v « I7 1 /! x 3*/4 B % 

i) 12.3 kg DcAolirion Charge* A_ trhnrgdhat; block of 

• 27 it RDX/TKT in a seamless-fitpe'J ? 'container. 

J) Plastit . A block, of plastic explosive RDX/Oll . 
weighing l ib lj£ 08^ t 

k) 300g Hoblladang (Hollow charge). A shaped charge 
of a HE; size >V/j high mad 2.8 - dian—tcr 

^ ^ • 4 

l) 400 g Hofelladung, A .shaped charge consist mg of 
12 ox of PETN/^ax in an aluminum case 3.1 - bigb 
aad 2 . 8 “ in dim— 

-) 12,5 kg Hohlladuag. A ahaped charge constating 
of 28 fba (with a container) of TNT in a sheet iron past 
8 .f high and llVdims—ter 

a) 13.5 kg Hohlladung. A shaped charge conaietuig of 
2l lb 3 ox (wiAout a coatswtr) of 50/50 - RDX/TNT ia 

• a mild steel container 9" high and 13 1 /?* dia—eter 

■o) 50 kg Hohlladuag. A shaped charge cons is ting vof 


110 lb (with a container) oi TNT in a sheet iroa caae 
' 10 . 2 “ high aad 20 “ diameter, provided with a csxryAg 
handle . , ^ * * 

p) 500 g Hafthohlladung (Magnetic antitankTioilow 
charge). A shaped charge of a HE weighing 1 lbT Vk ox 4 
•,() 3 kg Hafthohlladung. A shaped charge consisting of 

1 lb 50/50 - RDX/THJ mixture in. a metal costs is er, 
ijv high aad 6 . 2 " diameter 

*> 3*6 kg HafAohllsdung. A shaped charge consisting of 

2 */♦ lb TNT A so slum A urn container. . .. 

,Refestoces. 

1) Picatinny Arsenal Technical Rept No 1555 0 945), p3l ^ 
23.US* Var Dept; Technical Manual Fll ; 5-25 (1945), 

PP 129-132 ’ ' . 

3) Dept of the Army Field Manual PM 5-25 (1954),' 
pp 196-7- . . ' 

Dnnvlty of Fragments Test. See. Fragment! Density TeW. 

. ‘ t - . '*< m \ ,'\ * 
Darke Mining As sad at (an T.esHaf Stetlan.See ur*Att GnU 
leries, Testing, in the general section. ■ q 

DataaetJansdrack (Blase Pvesearc). See general section. ”i 

' r • " 

DataavfiansfbbIfkai v- (Ability to Detonate or . Seaaitivitf 
to. Iaiciattoo). .The value is usually eftpretsed by dm 
aiaaUeat. nv—ibered standard cap recalled to -iakiace the - 
explotilcn tuyfter teat. For Aataace, in Nseam's book Sckieea* - 


exploeim Ayfter teat. For Aataace, in Naomm*s book Sckieea* - 
und Spcengar^ffe, 1927 p 121,, h ia a«id that in order ta 
initiate .A-b—u 7 a No <j cap ia required; whiU for** 
Ammooit K aad 5. ».W*'l pap suffices. This m e s i — Amt - 
Amasonit 2 > >isVensiuv* tr iairiaoMi thap are s-meelMs ' 
1 and 5 ^<lWVa-e test 4*-uaedia ^tnly. , * x »- * \ ? 


Db tenet lens 
general acc 


chwindi flkelt (Velocity ol See 


Detenetfenswbartrefunw ScMugweite * (Trauamisaioe ca 
Detonation, Striking/distance). Also tailed " "Sympat h e t ic 
Dcreeatioa*. The test ia similar to the Gap Teat described 
in the general #«\cioti. (See also Foer Cartridge Tench 


DETONATORS (Dccopatorea); RLASTINO CATS (Sptear 
kapseln); Igniters (ZuademX A abort description A |if«n ia 
the general aectiocv*A^tet(bacher,(lief I) defines detonators 
(Decooatoreo) aa reinforced blasting esps which ate designed 
to ioitiaiecxploftivee which.et* d^fi^ttUte d«oflak ly i «wM* 
of orumary blaatiog caps/ • t 

The following military detooatora were qxAauaed at Pig* 
nioflf Arsenal dukiog ^IVI >and- described in Ref 4,-p 30 j 
D eteneMr- R cootained '4 grainy of 75/254-A./b St; 
mixture Over,6.9 grains PETN*- S> ' 

Deteneta^ t contained 3.9 grains of* 42/5W. A/L St 
mixture over 10.8 grains of tertyl lo an Al, cap. Botb -, 
dc idqk tori were used in HE hand gfenadea, * 

Some of A the captured Ger-an dkWwor* in fuxde t*°»* 
times called gaAes) exa—iaed at "Plcatlany Arsenal 

during W | are Jiated in Tabf* U* 

* 

Following are the prioripai current cosUDercikl^dc'omstM 
aad ^lasting caper . 

Sprongkagsal A cons fats, of *c A l shell; 11 «nm loe&g, ' 
4.36 mm in d»a«^/Uled < wifh a 6 — layer of PETN . 
wkighiog 0.11 g (base charge) and .a 3 -m— layer, weigh¬ 
ing 0-16 g of 80/20-L A /L Si mixture, called ^Germany 
tbe “Miachaacx* ,<primer mixture). Both ^riw pri-are 
and secondary charges were press-loaded at • 6 pTig^cnr ^ 
(Ref 6 ) ‘ ' 
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BOX 

4~'< 


Lover char|« 

RDX 92, mi •%' 
RDX.92, wax ftX 
PETN 87, wax 13% 

• 

Tinyl 49, TNT 51% 
PETN , 


Um» 


Not Indicated 


1, A 14 'A and . 

L St ». 6 r« 

LA 55,1.$i 45% 


.u V, , 


PBTW/TNT 

• v..#* * . . 

C5™- 

% 

PETN 


Uadliae 

37 mm HE and 30 Is* 

HE * 

47 n APRN shell 


•*N > 




4±h t MM 6 mm layers! PETN 

* w«f fcfrp 0.40 « (b*ae cW|e) Md.4M lay er .w*, f ghiag 

0.40*ft W 4 Nkc|»A» M (prAmsy charge) (Ref 6 ). 

HM] 1 * both *Uf« cape «kU mo/ techalcal grade,* , 
cMMkMi 92-94 %j*i PbN *ad ftftc »*** than 0.35% moistmr* - 

x lo^-W-^iKre^t cemmescieF » r «. described 
> Rtf T^.tUr so-called -NmmoI c^er cop No. 8 * 

■ (Kspf et N oras ! sy era ghapael No 8 ) consists of a ,Cu ; 

- • shell, 6.1 m 6.9 rnm ti di* m> press-loaded at 480 kg/cm* 
wi* 0,7 g' TNT (kw cW|t) f placed'is two layers 
•*ch weighing 0 v 35g s*d with 0.33g of M F u ik 
'? primary, <W|«. T% hm Rd ? cflftfMti the poor- f 
/ ante* M lUl-kflOMd cap* *Sdt Am* of shaped 
. cWpaa. While the Travel tedi value ;*hdJjsst cratWr 
Ml hWi at* practically unaffected bf a chsagt ia 
the shay# of* the bow*. the lead jftlsw teat valaa ia 
. k »itfc ki|kc f«i tW i)mH clufi. v • 

A-laao, (Ha# 8 )descnbes the followm* CtmuAtMai 
Pif p— fty Mika No i cMifit* a/ a shell 40 mm lot|« 

6.85 mm ia diam, filled with 0.8c Tawyl t o aft wi t d at 
2000 kt/cwT (but charge) and 0.3g of U/LSt 

* rniimee (ptiMrr ckift). " 

sA PoMMar Ns ll of D A <6 , Trosadatf cratniaed 1 J3j 
? of Tetryl ■*! 0Ji ol L A /L S* 


of PETN 


. 47 mm AP a kali 
Soma 30 MM, 75 
105 mm aka lie 

T" —- 


0) cAJwfl, U -del Miaarore Esploaiviata v JftoeyU, 

^TSii^KsVilu Rape 644 amd CJOft Rape 244). 

, .*4' ® 

O a n i il t (DftMMe). A typa o/ pamiaaikla Mplaaira m« 4 • 
hWara HI. Sm eoapotittMi ut giraa > * Takla 12 


Dato^ut 1 Datoair j Dataait I.Davoalt 


% 2 9 

.raj 


M5| 




AMrovlatiauM ■ L A- L**d aaida; L 5t laad irypiiaw*; 
N ft Mfrewy *!vlauaat« ; AP Armory Mire iag; AN Roaad aoo<; 
HI HicA-avylMm; ft 8 TN , Pvataarytkrillrt “catjrwtmaa; 
POX,ar Haaffta; TWT t Triaitfocaji***. 
kafaraacaa: 

- 1 ) A^cattkackar, Sckia*a- mmI ( 1 RJJ), 

PP 348-332 

I) CXBayUag 8 t XXJwk^l, Sfmgataife^ Mid ZUaeitd. 
Spfiagw, Parlio (1936), p 251 

3) PB Rapt 12,544 (1945), .pm UL ft 10 

4) Picatiaay Anhmml Tack Raft* 1355 (1943). ftft 30-31 

5) A^anbacW. Sftaag- aad Sdutucoffi, Ztteick Uftil). 

ft 103 \ 

6 ) V-SefeaUat, SpvaagMcWk. Na i0/U t p 186TW2> • 

7) J.IUmcW. Spt^agtackaik, No 12. pp 2^-32 (19523 

8 ) TackaicaJ Rapan TN 9-19^3^1^3). ft* '547j^4* 

566, 568. 569 ^ 
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14 . 1 

properties 

(powdered) 

• ! 

(oe 14A) 

• % 

m 

* - 

A* eittdsg * 

82,7 

• 68.0 

• 

824) . 

82.0 

K nitrate 

• 

* 

A 

•7 • 

• •• 

es 

10.0 

NG(mixed with NC) 

4.0 

. *.o.; 

- ' 

M 

NG( art might) 

* • 

• < 

♦ 44) 

4.0 

Aromaric aitto- 

IM 

• s 

• 

- # 

0 

Vege table man! 

u 

24) 

*• 

1.5 

Wood meal 


— 

2-0 

- . 

Coal (powdered) 

- 

4.0 

9*5 

m 

WIN 


«e 

, ,1.0 

2.5 

Alkali dhlaade . 

— 4 

•22^0 . 

• 

- 

No ckWcxde - 

# 8.0 

• ft 

V • w 

J 

.10.5 

• 

Oxygen Balance 
Travel Tear 

♦ 10.3% 
225ec 

-4.8% 

22 Qcc 

♦10.9% 

23«cc 

♦1349% 

235ce 


Akkraviatiaaa; N 
N6 Nitradymia 


allalaat; 


Rtfmcei:. j 

1) NaoaM, Sekiaaa- m 4 3ft#*ag*aNfa (1927), p 146 

2) NaoaM, Nitraglpcaria (1928), ftft 434-5 

3j Bayliag aad Dvakapl, Spmgaca/fa aad Zaadadoa] (1936), 
ft 14X. 

^ r • * * f 

PNdfcytaaglyfca f dfa l Hal (DiadiyUaagiycoi Daitrta). Saa 
Uiglykalaltsat. *" . 


OlaMla adar IPO (Etkyl4aadiaMM«H>iai«niM>. Saa gtaafa) 
•acoda. EDO vu aaad by tka C m rm nm m ia Fillara N^ 20, 

W* i L^a 64 


' i 

« 

% 

V 

% 


* 


aft. I 

* ♦ • *1 




# 


3 


..i' l- 


— - t r*-. -- 




4 . t . - - 


‘ 


t* , Gat 

— w 

a) EDD 43 and Am nittata 55% 

b) EDD 45, Am nitrate-53.5 and A1 1.5%. 

Noca: Mixture of EDD and Am nitiaft forma a autacucwHich 
parmi(a cast loading. 1 ’ - . 

Ref crone a ^Allied and Enemy Explovia.tg, Abardaan Provinc 
Ground, Md* (1946). ft 145. 




Dleisfcenxa!ftorchl*r«t (Diasobankan«ft«(Chloimta).5«a fttnaral.. 
a action. / 4- ' ■ 

DlaasMltfakanaafftafaKlotal adat. Nilradiaaakaoaalftarchlarat, 
known also aa llltapalaaa ia deacribed in the general 
section under Diaxoben sen eperc hi orate. 

' V. <£■ * 

Dlckta (Density).Sta general acctioa. 

, '* . 

• * 4 * 

• • * * _ 

Dlcyaudlamld (Dicyandiamida). ki aaiufKtuit in Garmaiiy 

ia deacribed in BIOS Final Report 1720 (1947). (Sag alao* 

ia tka general section). 

- 4 

Dldl-ftidver. An abbeeviatioo for - Di|iykoldiniFKatpulrcr 
( Die thy lenaglycold ini trace Propellant) [ Stattbneker, Spreng- 
und Scbieaatoffe (1948), p 44 ], 

Df east Ifnifara. Sat Fuel Oil Igoiteca. . 

• • , • 9 • 

Qlalkylaw aglyaaldiaitrata. Saa DiglykoWinitrat. 

’ , . 

DiaftiyU ItvaMlua^ HaKsnitf#. See general section. 

v * * . * ■ . 

DlglykaldialtMff , Ol^ykaltiitr^ ad^ Dldl r (Diethylend-. 
glycol Dioitrmte) (DE( 5 DN i>x DEGN). Preparation m»< 
properties are given in the general section. ^ 

•Following ja a brief • dea crip lion of the German method 
of prepn aa practiced at tbe, Krumarnl Fabrik of DA-Gj' 

а) 420 kg of technical "Diglykol* (DEGVcoocg about 
. 1 % xaf ethylenegljrcol .and about 0 . 1 % c4 water,, was 
. ran-alowly with alining into 1218 kg of nised acid coo- 

aiating of 65% ; nitric add and J5% sulfuric acid, The 
- • acid was cooled* to below 25 by brine circulated ia 
cooling coils. Total time of nitration was 22 rainuieai 
Note: A great nccai of 4 nitric acid was. uaed in qrder ta 
retard the decomposition of the otherwia*^ excrecncly un- 
stable spent acid. Vhiie the NG spent acid remained fairly 
, stable for days, the DEGDN acid had to be worked up st¬ 
ones since it decomposed npidly on stsiiding. 

б ) After the- resetion wss complete, ibe mixture was 
' cooled to 15? sod transferred t4 s sepsrator where ic 

, was allowed to stand .for 7 minutes! The '•pent acid 
(nitric acid 8^9, sulfuric acid 64-66 sod nitrated products 
4-5%) separated arthe .bottom, while the gsl col leered as 
- r jblt upper' layer 

c) The spent scid^aa then transferred to a "denitrator*, 
while the oil, wai run into the "primsry washer* ctmtg 
300 liters^f water stirred by sir. The resulting acidic 

' wash water corns in ed so appreciable anousc of nunc 
acid and was Iktetr* deni tested - ' . 

d) The tffl was run into the "main washer* to be treated 
(with rigorous air-#ti*ring) first with 500 1 of cold water, 
than With 130 1 of 5% soda ash -sola, preheated to 6 C 

_sad finally with 500.1 W cold water. . - c 

ft) A sample of the oil thus purified was sent to the 
laboratory sad U the JU test at 82 was- not less than. 
20 min the Material was considered to "be satisfactory 
* fas uss in tire prepn of the so-called A obpu leer masse 


The yield of DEGDN was 710-715 kg or I70%>bf the 
DEG used; theoretically « should b* 777 kg. . 

The purified DEGDN had the . following 1 properties: / 
light yellowish oil, d 1,J 6 to 1.39. N content 14.1 to 14.2K; 
fr p below - 10 , bp {3ecomp <a .162° and puffs aU ca 
.200 ), ca loci fie value 1070 kcal/kg (vs lUR.fDK NG), 
water calculated as, liquid, impact aeiuitivity. with 2 ' kg 
w43ght 160 cm (vs 4Lc» fpt NG),’solubility in yriter csO.4% 
st room temperature, and volatility cs 4-5 rime's more volatile 
than NG. • V 

DEGDN was used in the go-called .*cool* pro¬ 
pellants, such as “G” PuLver a^d M Gudol7 -Pulver. 
Rcfexencfts; /. 

1) O.V.StickUnd, PB Kept No^23 (1945), p 57 

2 ) A.Stettbscher, Spies g-uad/Sc bless toff* (1948), pp 61-2 

(See also CflOS Repeat, 28-61). / ‘ . k 

v * . . > . / . , , • , V 

- ’•< > • 

• (U methyls* me* ft urn Nitrate. Sec Di-Salt. ' 

4 

• r 

Dla»etkylethyla«iadi«ltre*iea (DMEDNA). - Described 
in the general section. It was investigated, by C.R/fsier, 
PBL Rsftt 85,160, p 14 aa a component 1 of some ex¬ 
plosive compositions, such ass - ^ 

1) DMEDNA 12, RDX 50, R-Ssi* 36, DPhA-1 snd 
' uascdonated 1% - 

• 2) DMEDNA 2,5, RDX 96.3 DPh^l.O*. 

- • % * 

, • 4 

Dimethyl*itr**iv<* (DMNA) D*»*rr.bvd in the genet*) 
a section.. It was inrksrrgated ,'by G.RSmer, PhL''I vapL 
,15,160, p 13 ss s possible additioa to R-Sala in order - 
to render it caarable at temp* of 100 °, or' lower. U 
was decided that in corps ratio a of about 10% of DMNA >. 

. was sufficieat to give sstisfaptory re salts. / • ■. 


Dlaa. German nb^rUtioa , for Piaieroaapbtksleftc. 

blaitraaill* (Dinitrosniline) (DNA). Described fa the .! 
geoersl section under Aniline. The Germans used DNA 
during TW 1 as an additioa to TNT. The residttag ; 
explosive was yellow fa color, lean powerful than 
TNT;.n«d much less sensitive to impact or friction. 

It produced larger projectile fragments than did TNT 
CAUied and Enemy . Explosives, Aberdeen Proving 
Ground (4946), p 9fl . • . 

* ft • 

— 

Dftnltrialsol odar Dlsal (Dinitroanisolt) (DNAas) 

See general section under Anisole; waa used by the 
Germans in some explosive eomposKaoes, such as # •• 

"Amatol No 40* (q v ). - < 

. . ' ... 

— 

Dinltraksfixal (DlnUrobenzcoe) (DNB). See geaersl - 
• section under Beatcnc. It was used by thefevtftMi 
ss an extender for TNT and ss a dcsetiitUer for some 
explosives, such as RDX* The addition of it to tost 
high-melting explosives rendered* them suitable for 
cast loading f Allied it Enemy Explosives, Aberdeen ’ 
Proving Ground (1946), p 111 ] • „ ^ 

• • * • / ' 

- Dinltrodftglrkst'.Sce Diglykoldinicrat. J / 

< 4 0% 

V % 

* 

DiftltrvcMvdv/rts (Dinitrochlor ohydris ) (DNCH or DNCIH) 

. ia described in the genergl' section under-Chlorohydriu* 

/ •' 1 
DlnlSfaglykal (Dinitroglycol). See . general aectlos, 

unde* Glycol. ' b 

' * * * r\ ' / * 

Dial fra« aphtha I la, Dias ,{Dinitros*pktbsif at)<DNN). 5a« ; 


((O. 


r- 



* 




< 


4r % ' 

• ''*• -■ V * v •• ' • *• <**% ' - . ‘ *. : 

general atctira ander Naphtha!.**, It ' ««• ■*»****’ 

tmi*d dasiag ff 1/ WA« with -txiaittamaphihaleaa,’ :r= =—stSaires) N«p«)»ii' ia Gtmaarimii Vf fl.in ordi 


- |ra«m "*p-»*«ev* ** . . . , " iW - # EniOMmi^on* (iwitic»--t«- 

„ tutd dasiag ff 1/ WlfAtt «ith -wiaittamaphlhaleae^.^—plosives) pmpamd' ia Gtmaar ^tfifii Vf a .is oedar to 
,* Sratii - Fabrik* r ra_Ft^ubae«,=^C»rahrf>^eralrih, Hr die iWh* <*f TOT tad other Ugh exoioahr**. 

^ id-HiT2i~i«« Mtpoiit* 'tdlMWo. . DW*U we® prepd by the Miction of ~H^db CH»iihy | . 

‘ with auric'acid <d U2). After f«c«t® dietilUxipa. 

X t f^ M c«i: ' * * mittlliM aebete.ce we® obt*toad which dec.o_>o**j 


i*PB RratNw.LB20CI9O). ‘ _ . . 

2)4Uki ~4 E—r Jb'l-I*'. Pr "^ 

Graasdt.I?**)* 9 N , \& ■ ' . . , 

(See ala* t> die genertd settle* waderr Nepchaleaej■ 


e cry stall in* »ub*t**c« vis . 
ftcloimW above 12CT-. Tbe * 


a was .obteioad which decompose® 
explosively above 120°-, The •salt-wee*'farad. to be vaty 

u a table at iiepeevti ebm.UOCr. In die 'decomposition 
of DkSeU. if wee obeared jhat fr^e dimer by lamime and 
■ isic acid were produced (u»i. This wee followed be 
oxidadee of^ (be dimethylamint (by the nitric acid), which 
rasabwd ia tta progressive fbcmmio* of «ncr©f#e oxide® 
ea well as carbon oxides. Tba reaction accelerated s wa p 
catalytic ally 'into an expWeicm, Then tbe a alt wee dissolved \ 
i. water and ibae bested, across hydrolysis took place. 

No au til ary aMlknist of Out aeft- *a« reported. 
References: “ 

1) Tl.Felsef ft al. Genian Developmeaca la High li- 
a Waives. PB *m No 7*271 (1947) . ^ 

JIPIAT Final Kept U>35 i\947\ P 7. 2 


a. it was obn« read jhat fr^e * diner hylamime and 
id were produced first, This wae followed by 
of (be dimethyiamiat (by the nitric acid), which 


See general aectian ander PheaeJ. 


ilnl 


OlfltvaMdnnl (LJgaid) (Known U the U S A as Drip 
•«).»•• m»«< W «k« . C.r«u■ i> tfM c..»«rci«l 


eee, ancb a® Denarii. 

.• * * * 




era ia High 


Staiitatai 

ta tba inbcv ®l tb« gronad. Fregm* 
7 tba hrat bad raratfeted «ta 
. rii the caaa of Shaped charge 
area? an a ft ra d n i l device to* m 
41 tba cbnrg® (Kef 3) 


I® ware-see 
)> bra*® fa 


device* secured to tbe aoae <d A/P PUts t e^w H mg Rate*}** Brad Fvofaattlea, ancb na 

ifn pvodnce a bnrat abova lit prai '103 wn and 130 ana, were ag>difice«sraa 6 i* '‘.abov' pro- 

•r aanber «d affectiee ftagnenii cloae, lectUe®. They contained at tbe vboolder a detncbnbl® 

worad. FfagMto wonld be ineNtctive' ^ bsd. . wbkb was alnoei conpletel^ wi^ctnd 

soil print «p i bnretmg; C y cats, spaced 120^ > ‘' ep^i. Tbe bend jseoe* ns eke 

boa*be rbe Dincnt rod bonrreUf. Tan roc sc leg band and its’ bolder were located 

prove .An effectiven^ ^ ^ ^ u cW ^.u ^bicb wan kayed to receive «*•*. 

r W .Tbe bolder itself was in three detacbabk NfSfUi bsid 

P** *i<* JM statin g ban d ,__ 

i i? • It ip betiaeed that after leaving tbe gvn. tbe bonrvelna 

sad 12& long) (Rtf IV ^ drividf band bolder each sptic into Oat* -y^eraTe 
. IT >aegawncs which were throw® off together vwirV tbe pieceg 


* A/P 


detachable 


—nt73 s 


,1) Dnp-MratH c* the 

an^tfabtiMraa, 

ddnranl; ptreaaa conM 


rr.6^teel-or-2r75--difi-x-rr.^ long) rad^br 
sticks (2.23 by 2.23- rad 32u> Irag) (Rtf IV 

• » # ” - 

c<‘tba Atary Tetbnical Itennnl TM 9-19BV2 


W L-t * 

of • ratal whjcb in 
yectila wbUb vtra 


itinUy held ibe»; an 


•W;. ) 0 B tigbeer. 


tel; 


abalU Tba 


V« nlao was 


d./ ■* 

1.4 

lr*-' v ■ 


v a • 




"IT- 


d f 



/ 


ssxpa- 



•#»* W 


DlpravravylMlknnraltvnt. (Dlpentaerytbritelbejia^ 

aicrsie). Saw 1 general aectian, and aiao V.Braa, t S 17, 

TJ-7*, 123-27, • **ylUrH <1W2>- 

BlpbenylraU (Dlpbs^yUaina) (DPbA). See genera! 


Biphenyl 
ate flan. 


rUaina) (DPbA). See genera! 


Diphenylavafbra (Bipbeatylaxetbane) -* See general 
svciine; was a sod by the Germane daring Wise « 
. ' ••dbUIggf in rat nf tbel* snokeiesa aropelinnM 

. V>M **P* 2K544 (1H4)3- ^ . J 



c- i 


Gniid 


V‘- 


^ l)^fii 
2) TR 9- 
(Sew Sab. 


M H9*3-) aWb pp Jd^-71 

Sehec preyectiJe)• 


rat, l*y mV p 3W 

s % * - 

' .:>• 
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J 
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: • i: r 




Gtr J* 


DlaNnce PU«* (Kreuwobr) (Ooaa Tube). Vbns.n propeliant 
charge of srai-fixed artillery anuaucitio© was amaller (Han 
/A h partridge case/ otkt ^ 

•> *r 


•) 




* 


iOaAjnpe 

Pi«r 


several • tubular tcicka 

*of a do«ihicd>atc propellant 
were inserted into the. 
propellent" bag and tied ^ 
tightly u its neck. Tbe 
upper e*d of the sticks 
extended as far as the 
bottom surface of 1 a closing 
cup ' (oc the base of tbe 
projectile), while the 
low^r ends held the bar . 
against thw ; primer. With * 

thin arraogamebt the 


i<> 924 


f propellent charge was not 

..loose mod, _ being held 


• * pi bI /ry/- close to the primer flrab 

hc,1 'r,, tb * . P*°P*1U»C »u 

. _n W - Rc^«occ®: 

. ^ 1 *■ b • 1> E.Englaabwg. .The 

Ordnance Sergeant, May 1944, p 32S 

2) A.B.Schilling, Pica*inny Arsenal; private communication 

OW). • . - 


umcation 


DMWPiilyw . Fvst-bmaisg NC propellant aitd In 7.63 . 
mm' acaadstd cartridge® • for piatoln and revolvers. 
It was 'in \bt form ~df~amal| gre^oIsb cylindera' 0.4 mm 
diaas 'nod 0.4 mm high,..which 'were hot griiphited. 
( A^tatcbacher. Sprang- und Schieaatoffa,Zfiricb0948V 
F J• , j, . 




used for Uuncbing 


rocket [ TV MW^T-(1933),.p 22)> ' 


Denarit (DongriccUA type of miniog explosive maoufd 
in 'Germsoy for-mshy year®. It^ia known that at Jbaat 

Oft* of dona rats* Ws 'ased during- V¥ | (voder the 
name of Filler No 1&Y to* milifary purpoaes. • . » 

•Table 13 five® tba Composition of- some wining 




Caafoidin (%) 


Doasril 1 
(Gvlatis type) 


Draajjt 1 I Doaaiit 2 ^ 
swdery type)I (Powdery W*)i 


Niuagly^mto- • •• : 

II • a 

H , # gS tar 

“ • #• 9 * 

; 

* CO 

Collsd cactoa 

- i-P .- 

i j®E=r«^^» — 

• 

• i 

m 

Am aiuas#: 

53.0 

81.5 

N.O 

y j/ 

iw*t* • 

10.0 

♦ • i 


Arossdc aierocow ' 

.' — • 

• 

• * 

3.0 

praada. -, 
Trialfraftolaaae 

- 5.0 - 

14.0 

w 

Diaitse cal araa'^ • - 

* 6.0 .. , 

. 2.0 

w 

(liraid) ; 


• * 

• 

Wood rasl 

' . 0.8 • 

2 d> 

9.0 

.*> * 


0.5 _ 

w 


' fS 


- 


Tetoperavnie offapUilgg, *IM<0 to 3345°C 

Volume of «®Baa explosion at MtP to 924 

in l/kg - ' " 

Carrndge density (including cur paper) 0.87 *n o.9« 
SptciHc pressure, kg/c»‘2 ?900 w | d27o 

Velocity of detonation, m/aec .3800 to 4fi‘50 

TrauxJ teat value, cc ^ 435 4^0 

Impact sensitivity with 2kg weight, 60 to 70 
id cm 


(See also under Commercial Explosive®). 

References;; • ~ * >t 

1) C.B eyling K.Drekopf, Sprtagscoffe uod Zuadnittel 
Stinger, Berlin (1936), p 94 

2) 6 -W.Stickland, General Summary of Explosive 
Plants, PB Kept No 925 U94-5), p 69- 


3) F.Weichelc, iHsndbuch der gewerblichen Spregg* , 
technik, C .Mnrhold, HaUe/Saele (1953); p^ 37-8 A J75/* 


(Double Igniter) for acoustic mines, developed 
during YW H at Troiadorf Fabeik D A -G. TVae mines 


consisted of two delay detonators (crimped into a sleeve) 
and mounted coaxially with their bases, poiatjag away 
from each other, and wxh their fuseheads connected in • 


tram eacn oner, and wrh their fuseheads connected in 
rariea Jew •imultareous firing, the fuse beads had o*a 
direct connecting wire, between v rb«m. while the other: 
t connecting wire from each of them made contact with a 
matal ring on the outride of the assembly. ThU ar/acreaeat 
perm heed the fureheads to be fired by applying a® an-. 
proDfiate eohage to these two rings. * 

K^fereDce^W.Tayloe et al, B|pS Final Rapt 644 0943), p 17. 


«h»a- 


ciUkd dM (m»n» 




Dartmund Gallery. See under Versuchastrecke. 


: Dvahaplagalkamara (-Rotating mirror camar^-Sec geaetal 

section..• -r , 

\ ' ' ■ • • ’ _ 

DfiUUgspalvaf. Short tubular powder fot kow*txy:rs__ ^ 

(Haubirxe), such as ’ the 10 cm Haubftxe [ Brunswig, 

. Daa fnuchloae, Pulver <l926) # .’p 131 ), 


i • .a. . . 

Dualln (Duelioe). Under this name, Scljujtse, in 166B, 
patented a mixture of wood nitzoccriuloaa. 'And UCi 
Under the ■aaie name r ' Dittoar Urer patgefdd a mixture 
i. °f * 50 NG, 30 nitrated ■awduit- acd 20% saltpeter 
CNaoum, N 282 ] . 


Dvrehechlaga* und Strahlungaprabaa (Penetration and 
Radiation Testa). These testa are' eiaiiier to those 
described in the general section under Lead Plate 
Teat and StckI Place Tfat . The German teat it-also 
called , BriaanxpUctenbeachues ,^whtcb means ‘ Bri*- 
finer Plate Shooting, J" 

~ * ^ ^ 

References* 

1) A?Stetibacher # Scbieaa- und . Spccngatoffe, Barth, 

Leipxig (1933), p 361 . 

2) A.Stettbachet, Sprang- und Scfaiea a toff e, RascHig, 

Zttricb (1948Vp 110. -. ‘ - •** '. 


Notet . Tba first. two ..compositions ware* manufactured *! 
da/i4gvWWI at th*,Krflam«l Fabrik, of D A v *G (Ref 2). 
THa. dompoaitioa ofT>onarit 2 is gives in Ref 1. Ac^ 
cording^ ro Weicbelt ‘(iCwf 3) there afe three currrnf 
don a rites ' in^Gerwany having the approximate com¬ 


post Fora, developed dun or VW (| the Rheinmetkll- 
Bo^aig, laboratory, was baaed on the principle of charging 


Boraig, laboratory, was baaed on tbe principle .of charging 
a condenser, electrostatically by means of a dual field. 
The fuse waa located in the nose of a bomb or g shell. 
Prior to dropping the bomb, .tbe plaitiC'cap covering the 
slits on the head of the fuse ware removed. As the bomb 
fell, the av stream entered the fuse via the slits in the 
ovarr generator coae.v Thi* action disturbed' the talcum 
jfowdar and created a dust piood in and around the forward 
part of the fuse, Whaa lhv duat particles came info violent 


poaition: Am nitrate 86 , SprtagB] (nitroglycWfk. with nitro- 
aJj^oT) 4-6 and TNT with Aipwwdar 

' The propactica of these doasfite* are aa feflawa; 


.T 


i 






I 


Gar 39 


coMM w 4 h mock other rood I-also wkh the <*«r «»«f 

mctMdr cm. to • ckctrofcidc charge woo deva loped. 

•JW coodooMT, which w to both <gu crating 

Timi ih<w off tb« thctric tkf|« aad&uir it up sufftcjcaUv 
to iooito (Ho detonator oo impact. -(Tbs size <J th# oloctnc 
cbarit was controlled by the quantity of dear within p« fail). 

' » TSm * tUtiric circuit coudd be clowd fof »iifii»| 

of zhre* switches; o iow contact swjcch or cwo 
Utobht switches act at right angles .to each odist. 
Aw * sxtrwusly low ,t oe t | y t tkctric iga«*r wns* used with 
duo typo of a watch oo thh« iW* though iMtll port of 
iho chugs leaked (row th* condenser, the rationing charge 
would bo sufficient to (in tho fan*. «• 

Tho foe WM i««4 ift BOOM BhollOf inch >0 Um 37 BB 
tad ***** snails* honbi, »uch BA tho SD 4 and SD 1®. 
Hoftmcot TM 9-198M (1933), pp 190-2, 

for Cp/nf vjIIHI *yfor 

WJr « /.*></ i/M w«*/ 


°st 


Nett:- According % to Voicbelt (Rof 3) tho properties ol 
' ■Dyoooit 1* are a*' follows: tta^i of explosion 3600°C, 
▼ol of !«••« ot NTP 603 1/kg. cartridge dees icy 1.45, 
v specific pmiurf 9600 k|/c*2 ( w*J©c of detom 6350»/; 
■ tc.Tttiiil teat ftloe J85cc.«nd impact ittiittvity With 

2 kg w*,gfct 10, cw. T 

— % 

DyoBBit N(DN). A current dynamite suitable tot 
Dtf fa ehe demolition of reinforced concrete and 

• m v * 

■ t«cl coasrruc tioo. ita composition and properties 
. a|irta by ¥*ichelt, a» follow*: RDX 70 and 
niriogJycoJ (^«lttiiisfd) 30%; itapttptufv of ox* 
*“ -ploavoo s4^70 C, wo mine of gases at NTP/'TibT/kg, 

- . cartridge den a icy -1.34, v f loc of deup*rioa S200 
• m/aec, specific pressure M 2330 kg/^w*. 

See, #Uo . Ammondyaamit, Amman go facia*, Donorit 
Ge'Jatine-Dyaamit and £rsetxspr*agat^ffo. 

^ Reference*: . ; ^ \ ... 

M) A.Marshall, Exploaivsa, ChuichLU, loadot»t) (1932), 
>109 

;2) A-Stettbacbet, Spreag- uod Schiststoffs, Ratchet, 
; Zijrich (1941), pp 82-90 - ' * 

i-3^Fjf«ichiif-H»|(jbMb-4rr-|«etfblMh«t 5pr«a gtechoik, 
; C.Maihold, HnlLe/Saale (1933), PP 34-3, 373. 


DUST FUZE 


Cond inser ' 


ifM 


Dwnl» (Daaite), Ao expletive made 1, Cerms.y before 
WW 1 and placed •« the . BfWJfU_-£Mni*twd-^4.-i#t'-hl ' " 
%9Ut MO 31-33. coUodlom cortom 0.75-1-5, WaNO * 
27-29, wood meal HO, Am oxalate 2flr31, moUtmrp . 
0 to 2.3%: max chotge 12 ox, ballistic peadslam ivh| 
2.43* v* 3.27- foe British ar«*dard Gelignite coo- 
**l*i*^ 66 % NG £ E.Barnett, Explosives, Van Nostra ad, 

W Y ny9Wfl>6). - • - . 

4 • n # 

OywoBolf (Dyaamite).Accordiay to Stattbocher <Ra(; 2 ), 
dynomiteo maybe oobditfded into the follow in § ironpei 
• •) ’GnbrdynaaaU (Gabrtjy aamite), b) Spreogjektke 
(BlaeiU* Gelatin, c) Gel a tine-djm anil,. and d) 
S^cbprhchndynaoilt (Safety Dynamite) 

Ae’cctdiaj ^ Mnrhhall (Ref 1) the follow!.| Umi. * , 
dynomltee «ieen in Table 14 't/on aathorixed between 
W I for x*\ in G.«n* coWlmin.ee ^ 


Dyneeanoe . Dyoammona are maoiiaa aiirate expl 
need ia Germ a ay, Raetia, Italy, etc j 

a) Am n^tvnte 96 and red charcoal 10% 

b) Am aiirate 95.5 and charcoal 4.5%. 
Raftreacei A.Main ball, ExplooiTca, London, ' 
(1917), p 493- 


HKX'A (Exp loo ire). See ander Ereatxoprenpacoffe. 
E (Series) Tamka lack >« K-10O. Ezmanial Tnika. 


v. 


Nitroplycerin > ki t* 63.5 

CoUodio*.rotten s 1.5 to 3* 

Naeicmat ead/orEaiMnr r 25 to 29 
Kt nitrate lad/ocAmejtmiJ 
Vegetable msal —\ 6 to 9 

,Sodo ash or chalk A \ 0 to 2 

vNitroioiaeme and/or aiefo- ! » ? - 


ro 63.5 54 io 39 16 to 22 
hl.5 to 3* 0,3 » 3i0.3 to 2 


45 to 34 30 to 74 
> 1 to 6 2 to 6 

. ee 

n 

6 to 10 2 to 12 

. - 0to 12 


E^-Dlapl-aoWonf ; Tea# (Crateri M Effect Tiat f or 
Ifiarap Effect Tear), la order to tssH^tbe efficiency 
of bombs and lead mines {>n explosion under proaad, 

• the Germans bevied an item (such as a 2J0 kg bomb) 
and tWen exploded ir. The rolnma of tbe reaahiat 
crater (in cable herera) |it« ii approximate idea of 
the power of the ( explo«iet charge.' 

Reference: O.tJBticklaad, P0 Rapt )fo 923 {1943), 
Appendix 7, " . , 

, | 

E C (Reiver). One of the sporting propellants: collod 
cotton 28, g sac or toe 26, Bn sad K aiuate 3 8 ,. camphor 
2 . 0 , o4 pmip 4.0, m pin tare 1.3.end gelatisixer 0 - 5 % 
C Bmnawig,Dnn raacbIoae Pelver (1926), p 13jt^. 

i, * 1 • 

• EDO- One of tSp abbeevUtioaa foe EthyJeaddihminndi- 

■ itrste, called also DIAMIM. i’ ' 

EHoetlvn CeUvIotod Cafoslflc Vefeei of PropelleeVs- 
Jf it ia assumed that for m certain mrx^ale velocity nad 
a gives projectile, the product of the 'charge weight 
and calorific valae of a ptppeUaat ia cos skat,'then 
.. .^7. -Jh*. dslorific .vglue and w»igbr of a p'o-s 

pelUne,-it k possible to escalate tbs cslotific raise 
bf a second ptopeJUai of s similar a scare (if i t ^ charge 
weight had bees previosnly determined aiperlme^cally),. 
For instance, if for oae_propellent Ike values were 
820 kdal sad 4.3 kg ( and for a second.propellant X heal 
and 6.2 kg deal ' »' 


X- 




f 


* 


Get 

This osy be con*idered a* the "effective calorific 
value" and diffec% from ?\»e value ’ deter mint'd. in * 
n calorific bomb, which is usually - higher, < g 690- 
700 kcnl/kg, for the example cited'immediately above. 

In calculating, the life of a gun barrel, it wa* con¬ 
sidered preferable to deal with the ‘'effeccjVe calorific 
values* than with values obtained in a calorific bomb. 
(Sec also under Erosion of the. Bore and Energy 

Contcpt of n PropelUnC Charge) 

Reference: P B Rept 925 (1945). pp 16 At 82. 

■ 

Elndvehfsundsr (One Wire Electric igniter or Primer) 
ia described . in Bcyling and Drekopf, Sprengatoffe 

•und Zundmittel. Berlin, (1936). p 2 20. . , 

» » , « 
Einfocha Zundar (Simple igniter or Primer) is dexcvib-- 
ed in Beyling. and Drekopf, pp 172, 1^74, 1 77. 

i 

f inhaltgpulvw. See Siandgrd PtopelSsnt. 

EIrwMor Torpedo. See One-Man Torpedo. ' 

F t aenbohn vsrk ehrordvaing, Vorachrlft IVf Prulunj VOd ' 
Sprmpatoffen- (Railroad Traffic Regulation, instruction 
tor Testing . Explosives)- Information "bn this, .subject 
toay be found io: . 

T) Zeitacbiifc fiir das gesaente Schiesai ufid Sprengaidff- 
veicfi (abbreviated as S S >, vol 24 (1929), Supplement 
2) Kaat-Mefx, Chemiscbe Unierauchung der Sprcng-und 
Ziiqdatoffe (1944),>b 188.; 225, 235 & 238. 

El amine 42 edsr F1 aschaneiamina. See iitidci Land- 
minen. and. .|,o on pf 281-2 of TM 9-1985-2 (195i>. 

» • • . ? 

E|acting Pro|sctll A aa See under Krummel Fabrik^ Dyna- 

mii A -G Pleasing of Explosives, etc 
Elect*ir / FuWa (Elekcriacher Zander). The development 
of electrical time and impact foxes had been carried on 
in Getmany tinre 1926 apd the greater part of the work wu 
dotTe* by the I^Heintnetall-Bor»ig Co. under tfie direction 
of H.RhuIem»«n. The Original object ‘ of the development 
was to produce for projectiles an electrical time, luxe which 
.could be set at tbe .instant of firing- However, before this 
work was completed X successful electrical bomb fuze was 

' A . M ' . • • . 


Bomb Fpxe 



fc-XvXv/X^ 

ft#.- 

L.v.vv:.V/V.v.j 

JvXCyXv/jX/j 


developed which was ad^ed in 19)7 by the Lufcwaffe. 

This v was , followed by aevetal other t yp< , of electrical 5 
bumb futes.i All these lutes w«r« cylindrical i ft ,bape .arid, 
with ihc exception of Type 5»uaed aluminum lor the cixse. 1 
Th« inner part ol a typical fui« c*nri M «<i <,/. t w 0 ' .cciion.- 
.a) Tlw uppfct icction, called .the? iwkch block. wU 

molded poly.tytene ' »h iefe, had, b«i n .michmed io lift 

" * L - V . ' ^ f 'trembler a witches, and 

m some case a th^ long delay igniter bridge. "* * 

b> The lower acctiOD contWnW die storage and firing " 
c.ondeoaeri, the resistances and ‘instantaneous and 
•' shon- delay igniters. All thVsc item* ‘were held in 
place by a black bitumen calking substance. The con¬ 
denser* were constructed of _met*J foil stripi Separated 
by wax-paper, ^11 wound on one cardboard cylinder. • 
The carbon 'resistances were o’aually located inside. 

' - this cylinder. Some fuzes, as for instance EIZ.(9), 
descMbed in this section under Aerial Burst Fate*, 
contained rhe glow discharge tube, also called ( tl^e 
long delate cold cathode tube. Tbe tgoig^r block-fitted 
# into the bottom of tbe fuze and captained tbe black 
powder flash pellet, the covet with three perforations 
leading, from the pellet to rhe ignitor bridges, and the 
short delay train, * 

The electrics! bomb fuzes were either i impact or rime' 
types. * ‘ ' 

Following is a brief descripti an, of operation of a. three 
Circuit electrical inp^ci fuze illustrated op next page: 

As the bomb was placed in the-plane, a charging head • 
was clamped on the luxe head. The charging pins contacted 
the plungers and depressed .them so that they, could make 
electrical contact with the storage condensers. The two 
charging piui were connected to the sliding contacts located ^ 
in the charging arm. These Contacts cloaked *hco the bomb * 
had fallen from 1 to 3 inches from the »ack. This prevented 
charging of the fuze while the bomb was still Ua tbe aircraft., 
The two sliding contacts were connected io the positive 
terminal ol the 240 volt, battery. The B plunger c&icnit was 
connected directly while the A plunger circuit was connected 
through, a selector switch which Jiad two poaitiors • open. .. 
(MV) with delay, and closed (OV) without delayV The battery 
was tapped at 240 and 150 volts and the cwo loads were , 
run to the voltage switch. This switch was set u 150 ▼ 
for level bombing and at 240 v for dive bombing,, but it 
could not be uaed to open the circuit. The voltage switch 
was connected to the master switch which wm used to.\ 
jettison the bomb*. The, master switch was Connected to 
tho charging head which contacted the fuz^head and can- 
pleted the electrical circuit through tbe fuze body to tbe. 
storage condensers. ' " . * • 

Prior to the 'release of the bomb, the* master switch 
Was closed completing the dircuit from tbe batteries through 
co, the fuze except for the p liding contacts in the charging » 
-head. Wien the bomb was dropped, the charging , am wax 
extended,, causing the sliding coutact* to meet for about 
1/3000 of a Second, the ground return circuit {*> 0 * through 
the fuze bod’*. U thG selector switch was closed, both 
plungers received' the current' and the storage condenser**^* 
C-l and C-3, *ere charged. The charge of 'C-l U*kt<T 
alowly through the res usance R-l. into the filing condense* 
C-2 (The time required for the current to pass from C-i re 
- C-2 and build up sufficiently to fire the igniter is called 
the aiming time). At the aame.time the charge of 03 leaked 
through R-2. into ibe firing condense) C-5 and jiao par* 
of the current, leaked through R-3 the firing erfdenser 
On impact k the trembler* of awitchf.1^5-1, S-2 and 
S,«3, made contacts with tbeir-cup*! causing The curreot . 

(low through the igniter bridges. Thf.se . were thereby' 
heated and fired the dkteh composition's lurtoundiivg thebi. . 
if %Sen all three igniter bridges fired simultaneously tbs 
instantaneous bridge fired; the -flash peiiet' aod deertazted 
(Hit bomb through the .normal explosive train. The short 
and long'd* lay trains ataned to burn just nr tbs* instant of 
detonation. ” 
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May wMa used im coejuucUoa w«k the" trembler switch S-3, 
th« short delay jaould initiate the-final explosive txaau ' 

V ’ //Electrical time hues (ElZtZ) • ^outaiaed essentially 
tliffMc bask parts as tbs electrical impact fuses (E1AZ),* 
'ucipt that the trembler switches w*pt re plated by a vacuum 
Hub* trhich' became Cot>ducting^ar%, critical ^predetermined 
i „ voltage,'Athe (ft a taut the bomb. was * started <pn its era* - N 
jectqcy, an electric charge wns put on the storage coodea set, 

, aad ^nocher smaller charge woe put on the firing coodcnsar. 

• The;, time netting, of the tkmm was adjusted by varying* th^- 
? K loisit of charge placed on the firing condenser, puriog 

flight, >>att of the charge on the storage erodes act, leaked. 

- through the resistor to the firing*, condenser. As the . 
c^arg*' on the firiag coodtaaer increased, the voltage # 
across the vacuum tube also increased. Vbeer (he firing 
vokage of the tube had been reached, the firing coadessV 
V discharged* through the cube and • tbt bridge thus 

* firing the fuse. 

Electrical bomb hues are described in Refs 1 sad 3 _ 

— fuses are described in this’ work under Aerial Burse Fujms.. 

An,, electrical time fuse (EIZcZ S/30) fee are in pro- *. 
jtetiki ia briefly described .in Ref 4, pp 605-8. Prior to 
.'fixing the projectile, the fuse warn charged cither by hand 
or by a machine,'by putting 300 to 560 vol^m ac^isa ihe." 
■hell mkJ an {assisted contact which put voltage on the 
annular storage condenser. The charging could also be 

* den* by allowing the * farter wire** (connected to the electrical . 

. circuit tf • the fuse) to contact the "muxxlc charging riug* 

* f as -fhe projectile waa •leading tb* gua. A brief description 

of a muzzle charging ring is given in Ref 4,'p 606. ' \ 

A device, described is Refs 2 p-422 and 4 p 623 as the 
electric fuze, ERZ 39. was i^sed foe igniting the black* • 
powder chnrgs&phich net off the propellant of 13 cm*nod 
. 21 cm rockets. This device-is briefly described in this, 
work under Rocket Propel last Igniter. * 

(See alao under Electrical Igniter and under Igniter). 

. References: • 

1) ‘Aao«. r« Dipt Tick Um«I tU E9-1983 (1942), Emb, 

' Bo-k. mi Fwi, Fil. HmUr* 2321.5, 2321.B, 2324.92 * 

v -3324.93 . • X - , 

2) Asm, pedanset Bomb Disposal Center, Abe r deen Previn| 
Ground, 1*J (Negate):German Arritlary Projectiles add Fsnei 

* - -F 4». -A >\, . ' 

3) AnWTDept of th>>Anijr Tech Unaual T U 9-l9t5-2 (l933h ‘ 

•* Getmnn Bofabs, J?#xedL Rockets, etc, pp T2V132 rind ocbtM^ 

4J Am*. t>*p. o< tk* -V»y Tick UmmI TU 9-19*3-3 (1953k > 
Getmnn Projectiles sod Faxaa. pp 605-7 and 623, 


I r 


Getmnn Projectiles sod Fsms, pp 605-7 


623. 




, . - * 'V>, > . 

rhctric Fuse Primer Ceatpesirienv £*« primary and 


, " , . lck *** k » u °r*i. iWi «w cn,,p 

W.K tUM|k fluaaw-B lo-tW Non,, co.4i.MT C-f wma 
•$k%H ,mm4 tW i.N*«™ curtit. TW cEr^it 
,ihrMWh Dm niumh K-2 to ik« eoMU.Hr 05 >r-i„. 

bolw. tbo ciitnii tkriM«h both iriiMMii n -2 tud 
»-3 ~ firi«« comUniw C-4. U <U UUb m bn. 4mm* 
*W‘»4« «l Wii ihM H70 ft. tfc Ikw circit 
»««U »« b« bofor* i^Ki ud tko i«iut«r WUh 

ii wIi. 1 =v*9*^ . tniobirf twiteh S-2* Weld fir. tk« * 

U«,_d.W >WJ«t **ick Krii, tkreafk tk. ncptoMT. mi. 

*• f“« tk. a tk. bmk WH 

.*W*' fco - •* "kl««U pnm tko. 1170 Mt k«k click. 
■wmU ho nri bW«. .memc, b« b.c M n' „f tk. .komr 


laitiatfgg Composjfidna. _' . . * 

. « Rleetrie Ign i ter <Elektrischev ZhnderJ, Among die snm'erena 

iguitetn need by the Qeimhun in ''mines' waa one cyme, 
ESMtZ 40, which need an electric' cscrew far fming 'A# 
' charge of a mine. This fane in Wiefly described in TU 

^19SV2 <2953X->p 300-1. 

■ (See also under Igaittr). 

| ^ f * 4 > ‘ 

' il««Nlri If"iters .end Primern (llnktriashe Zander) 
bold ope*, them (W charge Uned fsr Csanwciaf E^leslvea. Thsse device# >: de- 
Hor H« com*nn« 0-f and acribed in BeyJUg-Drekopf, Spteagatoffe and Zlnd- 
seoas circuit. The cktut mittel * (1936) may be subdivided iaro the. follow ins 
ihe condenser GVbtvam gtoriya: ‘ • w 

irnaani ' n) Einiacbe Zttnder (Simple ijajter). II ctmniseed 

1170 ft. riC Utter cbcnii o/ * c “P* tl K (Halae),-n prfming compositton (Zgnd- 


• ■***) and electric, lend-rn wires connected co a 
bridge wi^e (B J^ D, pp 1 77-222) • 

b) 7n a ■ mm e ageserate’ Zander (Cbmpoeim igaiter or 
* primary, wu«h as Spraagrilmder (demuating primer), 
cossUes of a. simple electric igniter combined with 
ri detoustoe, (B ft O, pp 174 and 222-24) 
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• \ ' • • 

, v c) "iuodrr mil feat ; eingesetster Sprengkapael cocaisti ' 

* of s ; simple primer into which a Wo 8 blasting cap 

• (Spfengkipneb No' 0) -it licmly hec < See B ft D» pp 

174 add 225) • ; * # . - 

d) tlnlirvssicrtvinder *(Under»aier primer) is described 
in p*k D.'ppj' 225-26 1 

' Zundschourxeitxunder .(Time igniter with fuse); consists 
. of a simple ([rimer combined with at least a 20-con‘piece 
» - fuve (B.ft iD pp 175 and 226-29) 

- () Sch?ieilseitxiinder <loa tan race oua igniter br primer), de¬ 
scribed in B ft L>, pp 17 and 225 • » 

g) UoterVasaerrSchnellzeiczunder (Underwrite! inatanta- 
' rveoua igniter or primer), described in B ft D, pp-175 and 
*1 7 - I 1 , .1 

Akb2evLatt4h: B A* D Beyling and Drekopf. .* 

■ ** • / * # - J * 

• Efsctrlc hUfchhrind or Fwsehand is the combkacioo of 
bridge wire, ignlteff kend f and jead-in .wirps employed in 
electric 1 blasting ckps and detonators. * * ^n „ . 

(Ci6<i Kept 24-3. p 7 “hr»^ also - Jhd^F . s eh end Manuf ac ture ). 


. Cnerfar Chntsnt af s Prnpeliant Chart#,According PB Rep?-. 

925 (1945),. p 82, the energy contrrtc is equal to the charge ^ 

weight of a propellant multiplied by its calorific value. . 

For a given .projectile and-a given fpitiai (murzle) velocity, 

v .'be energy content is coaatanr and independent of the sype 

' of propellant ufed. Fof‘ macaoce, -if joa a„- (;erta4 utitial' 

velocity of a projectile the charge weight of a propellant 

with-a cajorific value of 820 cal/g ia.L) i, t a propellant ’ . 

of 570Val/g fsuch-aa a nicroguanidie«i\propeilaat) would 

reouire a charge of 6.2 kg. f See Effectsvg\Calorific Values 
• of Propellants). * * ... 1 , ^ *\ • - \ 

Enrihupmunhapreba (FU|h TesVj. The test ^ia Applied^ to 
. aookele^a propellaou 0 i( described by H^B^nswig, Das 
. ranch lose PuWv*.(1926) p'304. ■ ' • > 

' " - ~ '* ^ " ' 'S> \ 

Entfls^mw rig spunk t adar Cntflmamungstumgaratuc (Flgsh 

Point, KindlingT«op*rarure). Thy test is described ‘in the - 


general section. 


• -v 


^ l 


Electric FrexImltyFy^e. See proaitnity Fuze. 


Entkwpfervngamlttul.Sce Decop^ering Agent. 


{ . 


"EIsfeM" (Elephaqt). A' destroyer known also as 

SchvTerur Prniaee Jugd l t:Uhsfl» , ^ Jk was.an imfvoved 
of +erd)n»|KT > (q v ). See aljUB unde/ Panzer. % • ♦ ■ 


version 


Entlestungeavader (Anritiftirik Type Igniter with HE Charge). 
S«e under Igniter.- ,o ; ' 

r • - • •* ■ • • ■ 


of + erdlnsnd’ 


Enlwssdofiang ■far'Jucfawig (Dchydfation, Dry in g). Sec 


* ! 


Elektrvhkembe > {Electtoa-bomb).* Sec general’ . sectiqrf), 


general seer ion. . 


r ,. 


# 


Empflarifllchkelt ***** ftelbu** (Seasiiivenesa, to Friction). 


See general section. 




- • § • ’ ' 5 

4 EmpfinriliehlieH |e*au| muchmilsfaieu Ilnwlckunguvt (Sen- 
striveocss to ' Mechanical Actihri). See general sestioo. 

* •’ ' »* . » .* . J .* * * ' ‘ 

J Empflndllchkvir . ***** Stuac (Seasruveness to Shock or 

bnpact). See gctieral ie<tioo;. ^ 4 

9 - ' * C \ , 

Empfiadflchkeir gegmi Warms (Sensitiveness to Heat),alao 
called l Chemuch* B*a«aodtglceit (Chemicsl Stability):!# 

• 4Jescribed fa the generiil #ectioo under Siability. • 

. . «* ' • ‘ ;i 

' • w * - . I* 

Ensvgiugshall dfs ruuchUaan P^lvem. See En#t*y Content 

. of a Propellent Charge. * ^ v * 


EnxLan ftukete (Enaian Rocket)*p»e pt the guided rockets VI 
developed ^and used hyUhe trieimana during WWI, It hari , 
been described by: w i: 

1) , F r Roaa # Jr , Guided Miaaile*’, Rockets aad Torpedo** • 

NV (1946) u p43 \ * m - • --m ---- 

2) A.Ducrocq, Lea Acmea Secretes Allemapdes, Paris (1947), 

p99 .)) TM 9-1985-2, pp 229-32, . # ;■ ‘ -j 

vSee also Great Enziun or E-4 Missile). • ' . % ^ .1 

• • * ' * * 'J / - 

Entsiindllchkelf (lnfl»minability)-See general aectiem. « « 


: m # ^ . .♦ 

EntsttndvogsgemVach (Ignition Mixture).See general section, 
Entsundongspasha (IgnirioA Teat) See gcaersl^ahctioo. ^ 


' Error fit (Egergit*)-According to Na6um (Ref 1) , • .Enf rpt 
was S commercial explosive' macnifd after VR |. by Nebel'* 


Entiuftlftfigspunk*' (Ignitiorr or Burning Point)-See genets 1 1 

• i 4 ~ 4 ■ L . 

section. « . , " 


V * 


Enffaundungatemperetur *4sr Vatpuffungs t —m qi uisr "Uggiriot^ 


A -G. Th. explosive ... pttpd by V ^4i«c . « E.plo.ion Yeapernwr) Sec «ie»»l ••«{«. 

▼•riouk kuNl. ol .uiplu. double-be*. ptopelltnia in! ^E«“ 

e/il.ior- mill. b«ween "xreel di.e. ,o . pVriele' .iX. of E , 4.,uk. (E. n h SEuk,X A rock,E-... 1 .«d 1MI01, ^oc- 


0.5 to 2 mm, followed by drying arid packing in catttidges 
2** to’30 mm diameter. This explosive, wna used to a great 
extent in potash mining-» ^ 

• • 'Accordiog to Pepin L'ehtlkur (Ref 2), Energic i»r»d 
Xtiwestfsltr were’ ^ industrial explosives prepared W 
blending a smokeless propellant.(left as surplus after VW *) 
previously wetted with about artv*qo*l-quantity .of/'* splyenf 
Such as- hirfurof or acetone, with liquid* aromacir. nitro- 
compowadu and ovidiziHg mgenia such as slkali rmrmies 
or chlorstes in s kneader. The^atrengd* of these'uxJ>losivea 


Erdsfuks (Earth Stuks). A rocker-aaaiited i860 kg srmce- 
piercing bomb (PC 1800 RS) # used by Stukq bombef-i/against 
land targets, 1 ‘ This bomb is mentioned, but not describedn’/ 
in TM E 9-1983 0942), F iie No 2324.92, J , - 

*• - J 

Eroslenlsas Priming ond Inltlortun (Ltoa)ohrifieie Zdnduag). 
Priming and i nilcrit ing - compositions co6tsitting mercuric 
fulminate and the chlorates (such aa^KClOjd have been 
known to cause Cooaiderable* erosion, of gun barrels. In' 
1904, H.Ziegler of Siritxcrland, therefore, proposed that 
Ba salts' such as the i^brate be subitilUted foe the chlorate • 
salts. These new compositions were-known m the industry 


a a: determined by .the Trauzl real waa 330 to 350 ccf. vel-. as "rosefteie Ziindungen* (rust-free’ prjniets). At these 

* p • . ^ . t _y. , 

/*- . f i... . . 4 1 ruin a. ft fV\n _ 1 . . ft..... ..A I ■■ a*r iw/u ^*n ui liirek a* is* rrn 


ocicy of detouarion 3000 to 5000 m/'aee. 

Refersocea: / , ‘ 

1) P.Naoum . Nitroglycerin.etc, Bsltimore (1928J, p 449 * 

2) J.Pe|?i« Lehalleur, Poudrea.ecc, Paris (1935)« p 457. 

[ See also Niuogiyc’erin-NitroceUulose* Ezpioaivea (Mining 
Lists 33, 35 and 36) aa well Aa Triwestfalit SN J. 


substances were-nor ciuirVly Mtisfacioiy, furthet gearcb 
resulted abdut 1930 in the invention of compositions based 
entirely on organic compounds, such ai^retracene (Tetrazen). 
There sulJsunces, ‘ callgd "croaion/reien Siriosydsatxen *♦ 
were manufactured before I by the Rheiaiadi-tfeatfalischc 

- . . . 9 • 

Sprengvioffc A-G ,in Niimherg. ♦ " 

■ . 

% ^ ‘ I 


r 


r 









1 




~d V. 


«»32),DU 


2* t.*- 


I, 37-4? (1933) v Oi* <um 


3) AiMkHk«i,V»«- mm* ScUfMtatf*; Kmc)m£, Zorich 

(lH»i ft Ut-WZ. . . >-.. 

0 m m * . •' + ^ 

-*• IftM ef lU'lMt (EMm Gt^WWt, WmW 

>«mi «4ktr —»> EN»mw «* “ *••*"*■ 


|iti »1m« ml about'690 kcal/k|> As it hod previously . 
been found that a reduction t of 130 kcal/kg .doubled the 
life of a gun barrel, the Quiaui thought that the new 
propellant* ' would permit About 2 x 3500 «' 7000 firings* 
lastead of this value, they unexpectedly 'obtained 15,000 
<fc f crwi 17,000 firings. If previous Gemini* assumptions 
••tf right, thru tbe new propel la ate should poncat ctl* 
o*ific_ values of 550 to 570 kcsl/kg And not 690 kchl/kg 
ike calorific. bomb showed. The values 550->70 kcaiAg 
w/fit"’ considered ns/We "effective calculated calorific 


u briefly is the —***>*• 

in this seutshs s abort accou 


it 


of iv c vac Ges. 


■m «fleet A to. reduce tbe mm>m of Weir g—a- * ■ 

Duo li tbe bet tbs* (be ne w er, of tanks and ship* during 
WV1' was —do tbickdc and tkkkee sod We spsed of tbe 
Rhine* grvamr «m| l»im, it s^t fibcity d funs % 

” »Aclfe velocities it was MtttMrr to *oe propellants of high 
WdUwk; patsntial, sock ns ikon* containing NG. As tbese 
‘ y»»y lUwiy .were "bet" (ctledflc take sksut 990 kcaiAg) 

“ *ey en sued exclusive mo ot— tttue. Weriug cbi Tife oi 
n pn c wi f s iMy, 

Fee kruAct, At Ills si M «sm* saiag n 950. hcnl/kg - 
psupeU—r w. only IWf fmsjs WAd ,br n 120 kcel/kg pro¬ 
pel*" about 3500 flringa. Ewa Moor Wia a—huejof firings' 

was tent bod We^gue became lead effective beenuke of tbe 
•Kept «f <|MM W tw e— tbe waIIa ef tbf barrel And tbe 
peopoetiU: Tbk wtept of gae^n net only reduced tbe . 
thus Ur ■ fe ns we e (bee cessing n fu ctioa in musdle vek 
octep mi die pse|#ctUe wiW reduction of twr 

eed yw mt liw) bet a Wo censed yxcessive —f ie flask. 

As Wo decrease is efficiency af jps older fan is usually 
. rwfbind fee by incfedokg tbe ptupyiknc chargt, tbis 
lend te a. Mill bc*4*Br fUsb. W order to reduce tbe -flask 
Is neeb We — a d cWifM, u«w a * f» —u petnasMim sulfate 
(at eWsr flank rednemg ag*»<) bed te lit W e ary — ted. As 
tbeee igwe are Wen stieubi d r y fiebjA tbe efficiency 
* ml ibe paepeUest* 

.Ernie* is ** gtostoet ieeme i* ibe wsn—g of* tbe 
rdlis# sf n gen, tbe insult el stick is aJwnya ease tin fecteey 


tetetW* ut tbe shell (apis) w*h aesneinted fuse fail—. 
Parti otWly bed session , w okcamed with kigk velocity 


Pntdqalatly bad ives ie * , wus ekcAtsed with high velocity 
m— (seeba* tb os e wicks sttilp velocity of a beet 3300 
ft/uocb For in tbe ase of propellants Waving calorific 
^Alno of tto^niy. po hnl/kg wus abeeiawly prubibidvo 

maim it ’was soceeseiy to use cooler props Us ws, __ 

DvAgaiAinouM^iL^oWg tbe Wat war Genaooy Buffered 
csu a jdaeii O l. sbormpo of st ysl bs i dsuing nstulu, aecb us 
O, etc' refund Wr wukaug nodw* gam barrels, 

and doe bo* tbe aborts je of labor and in mom e. cases of . 
ordinary ^Msol, tbe ftplacis«« of eroded pus vm \mt s 
« senoes pr n b l en. Fortnanttly for tbe GertiMUS,..* >W>es 
of -cool- grope Unite or low calorific value propellants vere 
developed , —cb .as tbe "G’ Palver by.Ges dslftwits aW 
tbe Cndbipni w v by Oyauwit A -C. TW wee of tbeso peo- 
poUnsta pbulesged tbe life ef a bund to as —ay as 1 7,000 
firings/ Tbis bi* figsro wns —re then We Get—no ever 
enp*c«ad » nebiove. As we* wentiensd prevWaly, sbo 
pnfwir NG pBupsllanf oitb a calorific value of 950 fccal/kg 
j^Mitwd s mmximmm mt 1700 firiega^ *Imi %a«d in AA 
g«ws. Vbaa tbe- QHm sai docreaped We calorific value of 
uonM of tbfcir NG powders to abept S20 kcnl/kg, eke nnsibst 
ef fitWtgs BACxeasdd to about 5500. Therefor*, it was 
<ak«is«ed Wat each w^Wctke of AWms 130 kcalA* ebeuid 
WokW ike life of a gwC then Gea Gallwitx pceyered kis 
.•coer^^G" pf^eUnata, ibe Caiadfic beaab determinate 


. Jk ' 


values"/• These values were used by tbe Germans is pre¬ 
ference to tbe calorific bomb value*, suck as 690 kcalAg. 
Rafereeces^ . * , . 

11 Uto GaUwits.. Dip Geackut^Lsduag, Heureswaffeasmt, 
Berlin (1944) -; " - „ • 

2) : O.V^rickland , ec«.' al. General Summary .of Expioaive 
PUar.,_PB Rept92S (1945), 

" ' ' "" . i_'_ *_[ _^ _ ' - l __•_ 

Ereetadyeemll (Substitute Dynamite) la any dynamite in 
wbicb'A large, proportion of NG is uubetituted. by some 
ocbet explosive is aa*k A manaet tbat tbe repairing cow 
poaieMW. in e^ual is stfungtb to die original dynamiai [P. , / 
Naoum, Scbieee-^und Spreagacoffe, SeeWbepf, Devedea U927) • 


IrenvvGeeebaaa (SebadMa. SbeUy/Dne, to We akvrtpge 
of steel and other meeala, We German a , dwimg W v . 

v« loped, < among many oWer.su bad tarn a — airian items. 
a sort ef ME- Sbmpnel aball wbicb yai made of a combi—- *; 
risk of conctete* and acee) acaap. TV See aballa were" used' . 
toward tbe end U tbe war. f L.E Si msa, German Reasmcb 

in ¥¥1, ViWy, N V' (1947), p 190X; 

(MSATXVRIMCSTOfFI (S.k.um. Esf!•*)*«•)■ Dm m 

tW >• <-—^7 <* TNT , t 

ai tra co m p o n e d a, aevetal . aubntitute/ explosive > mixtures 
vary developed sad used daring Wlf Msay of tbe "EmaV */' 
explosives .were developed at tbe Krfimme! Pimm pi Dy——t • 

A -C ocberB at Cbrisdaasmdt and other pi— 

In We preparation of various mcl»*leadiag compeaitis— / 

We following trends were noticeable;?' • '■ j*- 

-vc •) Subattturioa of RDX far part of tbe TNT ia a— tola. 

b) Sabsticsrion of DNB for TNT ia amnesia . > 

c) Subetitmiea for TNT, by aic r a ara— oca- sacb as 

. dialtm dlp b ew y l —ia a ,ke»aait»wdipbsny la m ine , trial—- * < 
xylene, disirroaapbWaives, etc ' >■ 

* d) Tbe uae of low melting by Woes inorganic ans—r 
>. comp 9 —da, each as Ga, K sad Na aitraces, no permit - ^ 
the.redaction oe replacejaem o/ TNT 

•)1W use of Al pondst.as. as iopredieat "* * ^ 

f> TV* as« of nincelinnioua organic iaggredisaca aacb 
an urea, PE (peefnerytkritol), guaaidiuc nitrate, ctkylane ‘ 


• **• - ^ 


, g) 'rbe use of nodi— chloride (up* to 60%) or of etxaUed 
"Sckeidemekl" ( powder ccaeisrieg of a mixture of Csaad 
Mg rUicasts) in order to reduce W« amowat oi TNT’. 
Wont of tkc explosives costsiaieg these tubscaacca 
"® f l *** powvtful and briaa«i than TNT alone. 

Fro “ Ger—* documents, it appear*, that the critical 
period with retard to We supply of expJoeive* aed as— w- 
airion was leached W Aogaat 1944. From (bar damv • enema 
sbortngas occmted. h wa. in September 1944 char — iccW 
of We ibmp of NHNO . tbe High Com—nd ordered tbe 
so# of suxtures of 50/^0 TNT/NaCl, or eve* 40/60 TNT/ 
Nna, lot lomdtng skeils. However, previous to chi*,- 
t—ea pf 30/50 TNT/NsN0 # (s4aml) ^^V*C/15 TNT/ 
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Note: Composition S-22 a«Mtimco- nplod'ed dutin* the landing ol projocdl*.. ' _ M 

AhWoviotionK A- Ammonium: DHB ■ Dinitrob«n»n*«; WIN *Diniuoanphth.l«.e : (>Np*hA ^DwmS*fk«Fl4mM^ C*»*. 
Gunoidiot ifitrnte; HNDPkA irexaoitrodipbenylaa\uie; FETH Pfmcaerytbruol icu« u ..«««, PH-Mx ? EWyleavdi—me Wr 
nitrate;. ROK CycIonite, or hexogen; TNT Trinitrecol—an^TMX Trinitroxyleue. \» ■* . % s 


*NsNO /AJ had been used to s coniMScrnblc extent. 1) O.V 

Table i5 liitt the principal "substitute explosives" used Experie 
|y ftedutim WVt of Teel 

- - r . TV cblm tsble may be added the following: .,16; 24, 

An knplosive composition prepd t by l.G.Farbenin-. 2) 0.¥ 

\/ durtrie by nitmting a mixture of * WNX, roe thy Uni line •, 'Plants 
" and MNT. The nitrated product" consisted of TNX 45, 

'* tetiyl 50 sad TNT 3% ./ \ . <# • 

b) ^explosive mixture of the Krfieunel plant of D A -G • nitrate 

. cootained TNT 45, Am oiente 40 aod Al powder 15%. aection 

-i It was suitable for cant-loading bombs, grenades aod ‘ N 
> land mines ' Eacbbe. 

A . c) An explosive -mixture of. die Christianstadf plane, of bitch Pi 
D A Hi Was s slurry of 70%‘ CaCNO^^dl^O and^30% bach] 

‘TNT. ^ *. s Dcylini 

The .following explosives, lined in the German .'section 

I er names,*alW> belong to ..£rsatxsprmg*toffe J ' • 

>1, Amotonji, p>-SaB', Filler. No. IJ. ^ ib< 

52. 56. 57 (or Abon.chii), 60, 61, 64. fQ. , * 1 '" 
r'mit, lfUD. WAN-S^i. Myrol, PHrS.1*, T^Un- 
eNMe explosives)jTetramethyInitraminotetm- ** ** 

-TETRA-Saix, Trinitroethsnol Perchlorate , 

acral section under Perchlorates) and T-Rl- V 

Co tb* expksives mrojlioocd above, before * tafsn 

I, the Germans developed and used ^several genera. 
» and' explosive mixtures, which cannot be 1 ^ 
lutes" (Ersatzsprengs tqffe)- becausf they y 

erful than the previously used military ex- • 

as'TNT and -P A.* These new. powcHwl ex- * m 

Jed PETN end. RDX, as well^aa various *' - ^ 

niag these'«ub*iarrccs; ^ ! . . . " 

1 t • [IKIjRI* 

Keretencess , 


1) O.V^cicklsod ct al, Survey. of:Genas« Practice and 

Experience ia Filling High Explosive Items , US Office 
ol Technical Sereice, PB Rept No 1820 (1943). 15, 

16, 2*. 29. i ' - ' 

2) O.V^uckUgd et si, Geac^al Sun—ry pi Exploeiv* 

Plants , Pb Rept No 925 (1947)* Appendix 7* . . . . 


"E"-Selx. Hexogen (RDX) prepd from formaldehyde, ammonium 
nitrate and acetic, anhydride; gee under Hexogea ia this* 


• 

Each buck aundu* aduv Vavakganangaaundnr g ath bu fbt Efb* 

bach Primer or Igniter, Delayed Action Primer of Back* 
bach] . It was described in G*r P 379, 939 (1^22) and 1* 

Deyling-Drekopf, £1936) pp 232-35.- •. , - 

; . * * - 

Notes ¥,Taylor «i al, BIOS Final Report 644 (1945), pp 3-16 

describes these devices under the* tdrmeof "Eachbecb 
Gaa \k as Delay .Detonators*-or *LT Ekcfric Dtttmarure". 

. ■ ■ .R. ' 

EaslgfiIW*r (Ethyl Acetate).;S*e geAera^sect^oa. 

-r ' • . . * • 

Esafgs^oru (Acetic Acid).See*gen«taI section. 

Ctngsnfoss (Multipk'-Pourihg or Incremeat Loadiag). Sv* 
general' seel ion under Lokding of AmmknitJoe. • 

. / ‘ - ' 

EWylacetaniflde.Sre MhdoI. 

m • 

EWylsnudlnafinedlnlrrui* {EDD).See Diamia. 


E thy \ .aneyl yen I din I frntu or * Nltfuglycut. 

nitrar. ■»" v 


at Glykol- 


> ’ I 


1 


4 


* 
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Imn*. 9*M fa. • *****“•? 

JJA ‘rtmMmtT iwriirt »•* dtswiwg ©P*"* 1 ***- * 

J^LSnST SSSTV*&—c* *•«. L *r ri “*?t 

iT.gtt.5Li mTV% feIWm« P!*-«•: 

rr h«lT^ t>TrtJSi«.«»fcfi«* a -G. s*«fa«fa. 

A-d, Solfa ««,_:mi H**wkW»« 

k&cn *S?tW*«r **»««-• •,,/■'• 


C^mKhuM ( ftwr ^ «***■«•***• ** t# " 1 ** c, “ 

■ * •■ ■ • . % 

(E^wi^ r*~« «• p*-***>- *« •*f J 


G«4S , ... . • . - U ' 

poairioa u4 mUowed the iboat to drive at top speed a gains* 
dw runt, while'be ijufted overboard to* be'picked op be . 
tW cmutad boat [ Ax»j Oo^Mcf, » pp J7M0,< W5) i. 

J ' r' • 

l«f»C eW« i l i N{£it»'atWirt^ NG 35,' coiled cotton 
’ * 03, B* »itf»ie 4, K nitrate 2^.5, tea a«ff 4.7, Nt caibMMf 
X).3X; veloc of detea 4070 Waec at d“ 1.20. ' v » 

[ E. Barnett, Explosives* Van Noaaaa«J v N Y (1919) p W } 5 

/ . / 

• , * * , f 

Iwiiittoifw Sweating) Tsst (At^ichwitxoagaorobeV This 
teat wa* $c*d*ct«d k‘ GifaAy -e—tntially aa follows; 

A 20-f sample of TkT, melted sod cast as a cylinder 
19 sms is diameter, was placed with the bottom put 
o* a sheet VI specialSchirichef * Schmie filtec paper ' 

_ • 1 .1 « * a a. tf.k.. .. .... a I 


•I E^Uak* ac at Oatsoa ii — ) , <* g—f «* 


i^l ul w nutft aae (Hm( of X*pMmy See 


rtttiai m m alattaai piste. Aa a refareace ataodard 
a similar. pellet of/Grade A TNT (a p MM to 10.6°) 
was placed, a boat / 1 00* ohm away. The easemblc waa 
placed ia aa ores aad left there for 6 hoax a at 72°, 
The diameter of the circle produced -by the caudate waa 


sectioa. 


«>iplwh*» ', %wM W iMW, -.4* *«'■*•*« 1MJ 

wtf 1H3. • i&m •( «*««.« **r *• 4 *~ ti - * Dr H— 

v,lwt *nI oWc*. fa<faMDr BaM ^ a ^ a ^|’ a l* r ^ M ^ 

^WifauTr** numJ via *v D*#»a« UW«- 

•«rtM fa.r mUm m M4a Iw m I wU WThhU, 

CwPcfawfawM* > 1*4. TV —« I f ■ ■< *■» > «I«N» 
Vr *fa Iff *•** VWMVU. %*•< TtTM- 
SaUu (X *M< nVmH«Mw U ,. l fa , l * Wfl.M fa# 
f kfMHK. I4M hr —j MSr 

«MW«, • "•, * -' 

A faw.W** » f IW«» M»li ■>■■« — "II." 

*t fa# fa*** f NtMMrMl MW* #•*• 


wya a w xf d and if it waa pot greater (let 35 aaa ike TNT 
waa caaatdamd as Gr*d* A. Aay diamatar betweta 33 aim 
aad ^70 aaa/waa cao*Mated aa Grade B ta p ahowt 

•.79.iV \/ r\.* s l .* i * 

U> ad dl ri aa.'ra ^aae- twaypadea, tha^ Ci a rm aa s maaafacatf* 

—r.vwwv-rs- w -v • .#d • - - - , f 


ffll, UA)MM> l*M MHO.. MA V -fc V MM MO . 

MAN-bii immUmmt Ml TUW*. ■ . ... ! 

U«w> H.V.W m *1. Gmm> Dminww VNI#lf 


ahtehb.dffav.o49* *at i«jn« (Mlliu) nIV«4 

WT nvM ■ « #0.C- U o*V» » »«• *«, 

r..,.. <••« f«c C-4* A. wbil. TNT prefer 

hr ajVVk kU i^iaia, pMc.aw, <Ur«]ap*d by Dt. VU1« p( 
flUfcit PVm #1 DA -G ,p«M «k« G«A* A M«t «»A 
I if M —If W.2 . TVl* h|t h. apIauMd •» iaUf •: 
la arfii «• ahttia ■ fMliU lr — a u«A U» TNT it it 
Mttmqr M m*n> th« IfU jal t>a tw* ptiaeijal lapiri- 
tW. W <»!, WT: DNT aid tV'imm. (txta<«a<i pmmm) 
# TMT. « iaft»*i««, j*« DNT b*i«* •* lent • p 

MM hlSar tan Altioa aad ik th« ml aadaraitabla. Aa , 
thaa* Im^titt '-■4— M dM aarfaca- ot ctjittl* al alpha 


pWainM, >IAT Eiaal |U 9 * Ma MM, » Map* M» 7*. 271 TNT. ft ^ Sim *— U to data the 


WO* 


m*ypt m W eahd.opiMOOt ahpImMre dqpNcwied 3o mmkwt •' *• 
tha effaern ad tomadoee. la Wa, 2 afeae * , Mi 

pmjecdk .filled wiih pemdafad coal dwe *M a dni» <f m 
fieefy po i sed aeo p h a a«k c ed d a eMe lam ptapallesf imm wi 
« wHtAi. Thao the p«*|ectils aypaaac had the richliy d t « 
plaoe die yropeUaot waa eaplodad ky mesas ef as ieivaasar. he 
The camhmatie* at the .forward c owpm—t of velocity at ✓g 


ciyscale with > M teowid, aither react with the 

iwpwckiee 9 c diapetvv them wifhowt muckia* or dUaolphai 
• - a p p a aciald e anowote of alpha aTNT. It has been; claliatf 
r *K while dm- aiwic acid wc*°d maovea bach the DNT 
a , aad the <aeme«a of TMT, fhe MEte (aeUite>.am*od iw 
if niTia ' early dm isamaaa aad 1 1 rirtt the -DNT, The oaly , 
a Way to remove dm baft of the DNT by die 2ad amthad ia. 
a to aae each a larpa amSwaf of aellke that the DNY woald 
r, % washed oat ‘ mechaaically. topather w«ft ihe i aom pr a, ^ 
d ^ 5 ^ch trratwsar woald give a Ufh ap (aay'ACjO ), bat it # 


ihe coal patticlea (created bjr the mo*cstt*«'*4 the peojec- ia aaecoaomicai becaaae a aijaificaat amoaat o# alpha TNT 
tile) aad a lateral comparator ol velocity (created by *e ia removed* tojeiher with the iMEitifi.'lf the TNT parified 


txphika of the pccpeilaat) was aeppoaad m create a' serf 


• war* to swap off. Ki*h speed emit* of diis phaaaa ■ 
■eaoa iadicated that a coaatdecable vortex effect was achiev- 

* td. Thr devclopae a t work was dot compiaaad ( t.E £hmm, 
V Gama Raaaaich «a%Vl. Wiley N Y (1947Xpp MM ]. 

(See also item C wader Erwaaml Fahrik of Dya am ir A -G >« 
E^leshm divot- See Sprats 1st. 

r ’ v 

s • 1 ’ 

Eiplmln Spoadbaetd • Awoap the tawweatiof' m+*ntiama 
of VV 1 date rami] w ooda a boats coatmiatag: lap Charges 
of raploeivea aad daaiptad to combat Allied ahippiapt 
Vhtw the ht irndif device was set, a bwstp ajaiast*thc 
fra m e w o rk .was Wfkittt to act off the explosive charge. 
The boats always' operated ia packs sad were accompasistd 
by. a c nmaaaf boat. Vk** ‘tarpu were picked, the pilot 
set the dmoaatiag* device, locked the steering gedx ia 


by seUite has a high s p .(aay above 80.2 )-aad it grill 
erodes, there Imm poaaibiUty of-the preaeacc of some DNT' 
ia adtf o o* » isomers of alph^yTNr, aad other iapeririee. 
It is claismd by the iaveaCsra of the aitric acid purifiesrioa 
peaces, ^hat practicaliy. 00 /daaprr of eawdatioa enaro 
with 90u TNT parified by their method bccasae the balk 
(or a early all) of the DNT baa bee*- r< moved ’■td If the 
ap U frill lower thaa chat df pare TNT, it ia dhr to the 
pr esen ce of iaptfititi which-ate leas liable to cause ei* 
adauoa. ’ ' * ^ 

Abbreviates: a p Setting point (freesisg point). 

Reference*: . ; t 

1) C.H. Brooks, Esplosives, TNT Maowfactare .aad Develop* 
amac Torfc is Okramar. PB Rept No 22.930, US Office-of 
Technical Service*, Yaabingtoa, D C (1945), p 15 

2) O.YJSricklaod et. ml, Sarrey of G erm a n Practice aod 
Experience io FtUiag High Etploiivct , U S Office of 
Tecbsrical Services^ \*shiagtob, D C , PB Repc No 1820, p 7# 


* 
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FaHhemsfarprabo ader Fallhmwmmprdfvng (Falling Hbmmer 
Teet r Drop Test ort Impact Test). $es general aecdon and 
also: * s, 

1) A.Ststcbacher, Sprang- uod Sprengscoffe, Leipzig, 
(1955) PP 371-73 ' 

2) A.5tsttbscher, Spreng- uad Scbietsfb/ft, Zurich (1948) 

‘ * pp 118-120. 

PevsIpetrooe ^Fist Cartridge, Tank Cartridge) . HoUow • 
charge anritank 'rocket grenade fired from a tubular dis¬ 
charger. ' The smaller model, Foustpatrwna 1 war later 
called Penaerfousi- 30, JC lain and the larger mode I ..Foust. , 
patrons 2, was called Pmsarfausi 30 ^ (Ref 1). p 

The grenade for the Faustpstrone consisted of a large 
war bead (contg HoC-HE) and a cylindrical body (tube)-/ 
termini ting in a tail to which were attached foui spring 
steel stabilising fins. The tube contained a base fuze and 
a booater. The pro jeer ot' waa a simple" metal tube in which* 
waa located a propellant charge contained io a' waxed ' 
cardboard cylinder held in position by a see .screw. On' 
the opposite sidy of the set screw was an igniter situated 
below a f(Vsb hole* On the top of the tube was a„ firing' • 
moebanism with -a release button, firing pin and spring 
and a safety catch. A folding sight, adjustable for' a range . 
of. )1 yards* was used for ainiiog. The grenade was armed 
by unscrewing fhe tail and inserting the booster and fuze, • 
open ends facing each ocher. The fins were wrapped around . 
the tail sad (be cylindrical part of grenade was inserted 
isto- the launcher tube. .The>.pressure ol. the fins agsinsr 
the inside of the tube served to hold the grenade io position. 

According to instructions furnished with the 'weapon, 
the firing-mechanism was cocked tfirst, the ensemble wis 
placed under the right ana (the left hand supporting the * 
forward pan) and.the sight adjusted to a range of 33 yards. 
The weapon was then fired by depressing the release button, 
thus allowing-. the'striker t<y ‘go forward. When tbe weapon 
waa discharged, the propelling charge .drove the grenade 
towards ‘the target, while,, a portion of -the gaae* blasted 
down the rear of the projector tube thereby , offsettlngv the 
recoil,'The back blast of the gsses resulted in 1 jet of 
flame/6 to B ft long at the.rear, which made it extremely ', 
daagrtross fcr anyone fp stand behind the fixer. % • 

The tube was. discarded after firing*" .• 



Vk(»<*u tan. f *v 


He SECTION 


FUir * OOOSTEH 
SECTION 


2) Anon, latelligeoce ButlfOn, 3, No 7, p 9(1945) 

3) A.J.Dfte, The Ordnance Sergeant, Oct 1945, pp 10*11 

4) L,H.Simon, German Research ia VN IL J.Wifey, NY 

(1947), p 188 ’ 

3) Anon, German Explosive Ordnance , TM 9-1985-2, (1933L 
PP 339-40 

6) V.H.B.Smith, Small Arms of the World , Military Service 
Publishing Go, Harrisburg, Pa(l955), p 522 

40 ^ H.H. Bui lock, Museum of Picatiooy Arsenal, 
Dover, N J ; private comm uni cation (I955h - 

; ’ ’ / ‘l 

‘Fsrdinsnd" A seli-pcopelled mou^t consisting jof 88 mat 
A/T gun on PzKpfw Vi (P) (See flnder Panzer)* ; 

Note: Its improved version was known as “Elefane*. 

V ' 

Fatrw-AHoyt were extensively used in war plantk .and for 
the manufacture of ammunition. and weapons. 0 Os# of the 
largest manufacturers, of such alleys was the ftadischc*' 
Wolframara GmbH, 5811 ingeoi ^ \ 

Reference: CIOS Report No 30-55 (1945). . _ - *. v 


m r — 

Farrasillakum (Ferroailicide or FerroaiIkon). See general 


section. 


F avchti gfcaitaprvW (Mbkrore Coo tent Tear) See general sec¬ 
tion. ^ . 

« / . . 

. # - • . * * 

«v 

Fawarlills*One of tbs guided missiles, developed and used 
during OTU.t Sc# under Guided Missiles). 

A • ‘ ' , " ' ' * '• 1 . % 

Fwarliiachmlttal.. Cfi (Fire Extingiriacher CB) - Chlorobromo- 
methaoe,. CH^ClBr. it was claimed to have been more 
successful as/k fire extinguisher than c hr boo tetrachloride 
because it waa heavier and as toxic. " x . H > 
.Reference- CIOS Rept 25-18 UW>,> 26. ' ’X * „ 


«• SECTION 

* > • * g * \ V . 

• • — 

• * f» , 

“ Tbe original models (Faustpaaobe 30 and 30 kleio; werk 
very ouch-feared b f the soldier a assigned to-use them, > 
bar the improved forms (Panzerfau*t 60 and Panzerfaust 
100) were safe to handle. The model '60 weighed only/*' 
133$ lb and could be fired standmg^.koeeUng ot prone. 

|« bad as much flexibility as' an ordinary rifbe. 

The hollow charge of the war head wa v capable of r 
penetrating ^ of hooogeneoua armor pUte and withio the 
firing range there was no practical variation io the pepetrat- 
ing power. * , 

New models were provided with £cavkr protectors.^ 
carrying larger propelling charge* which allowed the taxxge' 
to be increased to 150 mccera (Refs 4 gt 5) 

(See also. 44.5 .mm’ RecoillesS Grenade Discharger^ under 

Weapons)- * N ; 

Note: Smith (Ref 5) calls Faustpatrone the "Gennan Re- 1 
coallesa Grenade Qiacharger*. f 

m a \ • V • 

Re(ereoce»: • ' 

1) Anon/ /Enemy War Materials Inventory list , SHAEF 
Office of AC of S, G-4 11945), p 159 


Fauarwaff* (Tircarm) • See uo^- Weapons., ”■ 

' •* j ' , 1 , * / * \ 

F agarvtwrk arai, Fsvarwtfksrkunmt odav Fausrwttkikfifpar 

(Fireworks). See Pyrotechnic a.* . ■' 

' , 

Flchtvnhori ©dar Kelaphoiiium,(Spruce: Resin, Rosin or.. 
Colophony)-Sew general section. * * ‘ • 

FILLER OR/BURSTING.CHARGE/biillung dder Fullpulver) 
(Fp Oder FF). Following ig. a liar of . explosives .used for 
filling projectiles.. These explosives are designated aa 
Filler-Nb [.Filler No* 2 etc. Some of, them have prefixes 
such as Fp Oc which mekna TNT,or Fp 50/SO .which mean* 
50/50 Amatol. : 

Flllwf Na \ (Fp02). TNT pressed in cardboard ot^metai 
, *' containers; was used for loading shells ,-depth charges, 

, land" mines, or for ^.thc prepn of demolition charges 
Flllaf No <2 (Off 88). PA pressed in cardboard or 
/' metal containers; was used in shells, land mines, depth 
and d emolitioo charges / 

Flllvr Ho 3 fHp). PETN pressed; .was used as the 
detonator sod si a filler for grenades god small shells 
such as 20 to 50 mm ’ _ 

FHIar N© 4 (Fp ,02J* TNT loose in paper cootainc'cs;, 
waa used in grenadet:. ^ ' 

. L FlH#f N© 5- Granular P’A \ waa ,used a« a bursting 

charge in- uick band "grenade 24 

Filler «H© 4/ TNT/fax - 95/5 tn blocks in cardbpartl 
container* « - ' ^ 1 . 

'FlUar Ho 7 (Fp 02). TNT preased; was used for'loading 
4 x ^ shells^ auxilisiy boosters, bombs (heavier than 50 lbs) 
jnd chemical ammunition 

' Ffiivr Np 8 (Fp 07). TNT, cast;-was u**d (or loading 
■HE shells ‘ 

- FIIIwr No 10, l-p 02 ♦ Fp 3 * Fp !Q, preiacd; waa used- 

• - - »• * 


e 



* 


fiiw "n !**» 02 ♦ rr 10 **t 15 ♦ F » *******' 

-II |a AP shell* . . 

Fllte.N. 11 Pp 02 ♦ F ,3 ♦ "«■ 

u tradkaajd "• ^ “ Ap * WU *_ j _. • 

Ntw < in the iWntMtwM Fp 02 P?** TNTj^ii* 

f. 5 . Fp 10 , « 8 Fr 20 mom TOT »ter 1?10 a* 2 « *« 

r^pact.ral,. U AP *\ W*« ~"* 4 * l * *• 

aactiaa W tka ML Tka k>gka* *»-«•»« TNT » 
4* MM *• d«k °l i-f- 4 ' ■»• “*'• 

,L., MI Ac haaata* wM «*»»iat*d a i ,-** TNT 
pillar He 11 (F* «•/•>. NIT NO. 40 oU TNT «©*; 
unHcdi r» A-M.ica. 40/50 Am«*l. 1 » *** 8 -“* 


4m&T *•* m 39 —*«■* « « * te TNT- h «• 
<mT tete I* GP, SAP a-d A/P ta*Mi «■* *? u, \ 
PIIIm jJT II- (Fp sS/». 5 —. •*, »/» A*at.«- 
W It* tragmaal 4 a»ily m a* 40 • h* TNT; 


iT~» a*** te4*4 i- GP M* -4 la-4 Mi M 

a* Tal lwte \ • j __ 

pillar Ha U-IM. NH.NOjjW, TNT 20 *-d Al 10 *; 

«aa 4 fa* filliag A? fl-ka. AaaMa* M**ra»* «**- 
ate* , af A. * 1 —« 74 -4 TNT 24 * 

Pllla* N. 14 (Fp 025 . TNT Mar, immUIk fiU«» 

GP, SAp. AP -4 A/P MM. _ 


ia all HE 


Utey >*•*»* i» *U ME k_W •*** 30 k, -4 « • W«*» 

Pillar N* l> TNT 90 a-J Al 10 *; •** -**8 U ik. 
akall* al'MMMmic' anilter 

Pllla* Mr M. TNT caat tea*, dMaa.caaaalaa, a 
*- PETM/Ta* - 90/10 ac a* aapMar, aaad U rarr akalla 
and an * «#» in fcvhmnrias aim 


Pillar Mr, IF. TNT/A 1 p»-d*r ( 90 / 10 ) caaa ♦ PETN/ 
Van - 9 Q /1 0 Imi omi hoc a^ccifial 

Pillar Ma 47 A. Mama *1 DNAaa/Am *>••«/RDX - 

54 / 52 / 14 , —ilk kiacait al Am *itl***/C* aitraca/RDX/ 

PETN/»Mk »*4 ara*a« - 44 / 21 / 20 / 9/4 

Pillar Ho M (Pp 01 /MMB/»). TNT 40 . RDX 19 a *4 

Maarnm -*•* 1 *; »*aa ac #4 ia aaaaa akalla 

PIHar Na 19 . A r ..na- } 5 , TNT 35 **4 Al 10 *. -a*. 

a*a 4 ia mm# HE akall* (aoaaraia utiltey 1 

Pillar Ha X. Am at Matt 35 . 5 , EDO 45 *-4 Al 1 . 3 *; 


.(mm P&» 

**• 


. Pllla* Na 12- PETX/*a*-»^P^a*a4 -1 *m P^*j 
Pillar N-.U. PETN/waa-eSW-**- «a*4 » */T 

- Mia** -4 *a a»a4*>4 

»ttb-bo«s«ts ia all 
kia^f ©/ HMikia 

Hilar Ha 34. PETO/wsn-WJO til M fiU« M 
spswSsl akalla . i- 

niUr.Na 34. PETN/W-40/40; waa a hU*t wi 

•paclal^ktlU * '\ 

Flllar Ha 37. RET fHwma-WW**** M 
fillar Ha 3i. PET*/wa*-35/63i 

RMlar Ha 1* PETN $1** •• 

WaAtMf ia bab uiMl. ia 10 aa CM akalla a^ la 


>dp NN NO • 35 . a 1 DX 13 %; yalloar »aU 4 ; 
ka caat^a^'Wta. paapartiaa aiaUaf to ckooa ol 


* FHUr . No 31 . Am ltd«« 60 aad TNT 40 % »kk a co« 

U pretMil TNT 

Pllla* N* TNT - 55 ;- Am *i«ra» 50 aa 4 OWN 13 *; 

, w» aajrd aa ao aa t aai ar loa TNT ;ia »aar ■ mmnm i baa- 
PI 1 W Na 34 . Caat P A ; waa aa #4 u a baratia* cW|» 
ia >oit akalla, aa * *’ a taa 4 ai d baratar aad aa a aak- 
^ kooatar ta faiaaa wkaa N.F. w*a aaad aa^tka iaidam. 

Pillar Ho 27 ■ Fp 02 ♦ Fp 1 ft <p»aa« 4 ); aaa ml ia 
, AP pkaila a »4 SAP WW. 

’ Pllla* Nc 21 TNT/Ta* - 90/10 ♦' PETN/X«* - 90 / 10 . 
>praaa«<l ia bloika ia ala oiam edaraiaara; »at 4 ia aaaaa 
"HE aod AP akalla ^ 

PIHar Ho *». Ij> 10 . - tajraaa m«aa 4 ia akall 

Fp 02(ciyaulllsa4) » - • * 

Fp 10/EC1-W30 • • ' V 

Fp 10 /l:cj" 30 / 5 ft • ‘ -■ 

Now: Hal J, p 2 H|iw /or Fp 29 «ka foifewia* cowpo«icipa> 
Fa SO ♦ TNT (cryac«Uiaa 4 ) ♦ TNT/waa/KCl- 63 / 7/30 

• a. . - A *4 ... A M — MM M ... M 4 A B * ■ I . I M 


hcoacar ia keak aaiaaa. >» Ml mm v a* ^u. a-- 
•W 30 MM ud 37 mm akalla 

Pllla* Na T. PETN/-a«-4l2/ll; «• aa#4 la 57 mm 
APXN *«4 APMB akalla ; 

.PlUa. Nc 7 . PETN/*a»- 47 /ll; -•* »aa 4 ia M mm 
HE akall 

Pllla*. Ha 7 . PETN/**a*- 92 /« • 2 %; -aa aaa 4 la A/T 
Uhl 50 mm TN, 105 Ml HE Ha- aa a 4 ataa«at rrna-d 
ia HE akall* (50 —4 75 mm) *»4 ia a*Mt 75 mm aa 4 
mIIImmAP akalla’ . ' 

pllla* M* 42 . Praial (pfaaaad); -aa aaa 4 ia HE **ali»- 
Plllar Hav 43 . Plaada «pio«taa c.tiaua* *f- PETN 

- i —i—«rat oil: —«» a aad ia ■» * « H E akalla ■ •_ 

pillar Ma 45 . PETN/mDX-SO/ 50 ,plas 50 * -aa; atmiii* 
ia pr^tti.a » PETN/-a»-Xl 750 ; -ma »»*4 ia aaaaa 
a^aaial projattilaa. AaaMar Mianra caatalaa 4 EOK 
- 50 ,-PETN 35 , aa 4 ara> 13 * T' 

Pllla* Na S 2 . Aa x aMa*al-*rpa tsploaiva caatataiag 
□NO 30 , NH NO 35 , ca 4 XDX 13 *; yalla- aaU 4 ; 
coaU ka caat; aaiJicaiaa. paapartiaa aktUa* to tka. o 4 
50/50 aMBjali taaic ( 4 m to tka jxraaac* ad DNB). *aa 
aaa 4 ia 30 k# GP acd &AP kaaka. (Rad l, p 1 ) 3 ) 
Pllla* Na 53 a . Aa tMMtol^TP. aaploaiaa caataiataj 
t«k Ca at—aaa 50 . NH NO 55 . »DX 15 *; —a l«. 

aa 4 briaaat 4 »aa 50/30 A —acoT b. al akaat . 
tka mm aaaaitiaitp. Vaa aaai aa • ktacaic dillra, ia 
, tka aaaa ol paiackata »a 4 raker koMka, —ilk a a mm. 4 
od Fill** No 52 . . „ : "\ . , 

Racocain. H— 4 haoh (Raf 3 , p 2 * 4 ) fiT*a.lk* dallowiM 
;*Mea*itiMa da* Fillata No 52 —4 52 A: __ , , 

KiiW Na JX H»i* DNB/Am ak»aaa/RDX - 47 / 30 / 15 . 
wkk- o btBcuic o 4 Am aitrrro /Co »itroW/XDT/PE 1 rt/ 
Ccmbi^d wim • 46 / 21 / 20 / 9/4 . - \ 

Plllor No 32 A. Hocrio DNB/Am ^liroto/BDX - 50 ' 33 A 3 ) 
irkk o bircuit o 4 Am oittato/O oio«to/XDX/PETM/ ‘ 
Qmbiord voter - 46 / 21 / 20 / 9/4 ’ \ 

Plllor No 52 A. Uocriz DNB /Am oitrotp/XDX - M/ 30 / 1 7 ,> 
with o biicait o/ A* ainaco/Co »icroto/XDX/pETN/ 
Cmbioeri -46/21/20<9/4 

Filler Ho 94 or P wri t. Ao nicrtu 67 - 60 , TNT 12 - 23 , - 
NG* 3 - 8 , coliodioo cotton 0-2 lod v«totokU wool 4 ^. 

. It woe « yellow, oemi-pUobc subotopcc p 4 >o«eoiog 
. ta early eke aom «pl<KiT 0 propextioe ao 10/20 mmmtolp 
except waa alijkily aorc. awaaitire to topect 

•ad riilo bwUFTKaate.Ic wma wood foe filliag ioo« hood 
freoodea <R«/ 1 , P 90 ) - % , 

Nora: Rof 3 , p 287 pwe 8 tka /ollowio# coa^paitioo for 
FJlUe Ho 34 . A* nittOto 80 , TNT I 2 f NG 4 ood ry« Boor 4 % 

. Filfor Ho 37 or AWm ckU 2 . Aai altsoto 64 * X ,m Ne 
■i era to 5 , TNX 1 J, collodion cotaon 1 , and Na *dtloeato 
19 %; woo do«d in ao <75 45 prenadoa 
Koto: Rof 3 , p 287 i» T «* the. following compoeidoo foe 


♦ TNT/wo«/X< 3 - 45 / 3/50 ♦ XCl,^ peeo^d m block# io Flllor, Ho 37 L An aitxoie/alkali okrmte/TNT/olkoU cklaride/ 
c Old board comtoovo- ^ collodion cottoa/ckoecpn] - 64/3/14/17/1/1. Tbio cowpoaitioo 

' *- r * ° •aa. coUod MoooeMt. “ ' 

. Pllla* H* X. F ,02 r F, 5 . p«*ta *4 ia akalla. ’ . Pillar N* 7 . RD)P 8 . tick C* aioata 5 . A« oienta 35 , 

Not.; 5 w* ••*a 4 a* PiUa* Na 12 EDO 30 .4 >u 2 *. -hit* ambatanc.;, aaad ia aoaw 


l ' 
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. ^omatMjtioo (cost loaded). Ito eaplooive proper tic* were 
comparable to 50/50 Amatol (Ref 1 , p 134 ) 

FHIar Ho 40 . Protooi; TNC 13 ; waa uaed as a aheil fillet 
. Filler Ho 61 . Coat TNCB? Was used at above 4 a, • 
Flllor No 44 . Coat-loaded mature of TNCB 60 and Am 
niuaec 40 %; white to brownith color, 'm p 81 - 82 °, par¬ 
tially tol an v, sol in ale and acetone; explosive prop- 
ertiea were similar to 40/60 Amatol; hygroscopic and 
unstable, very toxrc; was used as a shell filler (R«f 
lr P 114 ) 

Filler Ho 44 . PBTN/wax - 50/50 

Flllor No 71 . Pressed TNB; was used in some printers 
FNIar Ho | 3 . FDD in mixture" with some HE, to permit 
cast loidini 

F.HIar No 84 - EDD 55 and Am nitr*te^ 45 %; vat used 
; in some shells 


•Flllor No 84 . EDD/RDX/Vax - 4 \S/ 18 /) 6 , pressed in 
blocks wrapped its wax paper and placed in an aluminum 
container 

Filler Ho 7 (Fp M/ 70 ). TNT 30 and Am nitrate 70 %; 
was used in some A/P bombs ' 

Flllsr Ho 7 {Fp 5 / 95 ).' TNT 5 «nd Am nitrate- 95 %; use 
is noi known 

Filler Ho Bl (Fp 4 D/ 40 L NH NO # 60 aod TNT 40 % ; 
was used in some shells grenade* snd radio-guided 
bomb4 • 

Filler Ho 89 * General osme of cast tax cures baser* on 

• ..J_ , __■ 

Filler Ka 90 * Genera) name of pressed mixtures based 
ooRDX - ’ 

Flllor Ho 91 -H 5 . RDX 95 and Mon tan was 5 %; was used 
' is pub-boos ter sand boosters / 
s Filler Ho 92 -H 10 . RDX 90 sod Moouo wax 10 %; was 
used in boosters x . 

Flllor Mo- ? (H M.J)- RDX B 9.7 and Mootsn W 10 * 3 %; 

• waa used in 73 mm AP shells 

. Filler No .7 (H 3 ). RDX 97 snd Hondo wax 3 %; waa 
» 4 od in boosters for tropical coudtries, to replace 
PETN/wak mixtures ' , 

Flllor Ha 95 (H/Fp 02 )* < RDX 60 and TNT 40 %; was 
. used in some aht*ls (press-loaded) 

Filler Na Ml (Fp 15 ). TNT^ax- 85 / 15 %; was used 
in AP bomU (Ref 2 givas for FUlsc 101 * TNT 92 and 
Mootait was 8 %) 

• Filler Ho l 92 .'^Am nitrate 60 ,. TNT 40 % sod some was; 

; oses aot indicated 

PlMef He 104 . RDX; usoa dot indicacrd . j ^• 

Filler No >5 (frMsn 4 105 ). RDX 15 . tNT 70 l snd 
. .Al (powder) 15 %; was used east-loaded in GP boaiUi 

• sad torped©es.Aftothef mixture contained TNT 74 , nxptko 

• leae H and Al 12 % • 

Fill** N* lie (T»l*r**t 104 ) • RDX 25 , TNT 30 and Al 
25 %; was used in some bombs 

Fllla* Me 107 (T'lalan 107 ), RDX 20 .TNT 50 and Al 30 *i 

—ac.uaed in underwater atmnunifioo _ j 

^•Ite Na I 0 « (?) (TrlMlJral). RDX 20 , .TNT <50 and 
Al 20 ; was used in underwater smmuaioon 

Flllor No 109 (Trfs!«* I 0 F). RDX 70 , Al 25 *nd Hot.mo 
F**, 5 %; was used (Compressed in pellet»,AB s biscuit 
filling -^ith NGu in the noic apd is a surround for 
Filler No 106 (Trialen 106 ) in the 500 kg.GPjBOO kg AP< 
bomba snd ia some pil'Xless sirersft missiles. 

Note; NGu wms used as protection for Filler No 109 , which 
alone is even more sensitive than straight RDX. 

. rill** N* no. Am oiM«ce J, 90 . Al 2 . 5 . Aaptbalcn* 5 and 
wood meal 2 . 5 %; light gray in color;tequir«d a secondary 
HE . primer to deioosts; was used, prJss-ioaded in con¬ 
crete sad in A/P bombs '!■ 


FHlM N. Ill, Am oioate 90 . c.bon 6 cod Mioeo .1 
, niK*i 4 %; —a* > uaed pfc.-lo^)^ MM . 

FllJa, No 112 . Am niuate 80 and TNT 2 OS; 
ia *ome bombs j 

FHIar No. 1 ) 3 . Am niuate/TNT/AI po.dcr - 70 / 20 / 10 : 
uses not indicated. - , * 

■ A' Aluminum; ale ale'ohol; Am A»u>»^ 

ifirr* A«V«tocneU . A/T A n[ ,ta n k 

.CM Ch.rn.ral mo,,..; DNN Dini tt «.ph,h.I«e ; EDO Ed,al^ 

end„m t ne d.nu.* ,*; Qp Oeatftal puipoav; H (RDX); 

IL C lioVr,W <*•*# ebarga; He— 

block, M F Ma-cunc fulm.a..*; Mart; NGu Nitraguaaidin* * 
^ ^ lCtlC PETN Pentaerythrirol (etrsntrwrc RN 

Round nose; RDX Cyclonic or Hciogea; SAP Semi armoc^ 
P.efciog; W .alubl*; technical; TM -Ctrach «o«r, 
TNB Timitrobenzeac; TNCB TrinittochlofobenFane; TNT 

Tnnmocoluane; TNX T</nitroryIeoe; w -«« • 

Referencea: ** » y* 

1 ) Allied and Enemy Eipkwitea, Aberdeen G*o»d. 

MatyUnd ( 1946 ), PP rt, 79 , 82 . 86 . 88 , 97 , 112 „ 113 , 1 J 8 .. 
120 . 122 . 124 , 129 / 133 ,‘ 154 , 137 , 139 . MI., 142 and 147 

2 ) U>S Departirten, pf tka Army Technical Manual TM 9 - 

1985*3 ( 1953 ), pp 556-7 / 

3 ) Anon, Recognition Handbook fo* 6 *r»« ArnSraairio^ 

S T"' F “” 

Frllara Uacd In^tl*—cra^ An-wFlarctcg SWIa. ' 

A ”■'% 1 “ order td make tbe l exp|o*iyca 
/ \ \ tack aa TNT aafe fa HB e in an 

/ \ . ' VpidKiog and aoticonctem mbella. , 

I \ fectiona of TMT eloae to the 

/ V : »•*«. <“‘ d « *•» -e-aieia* 

./ *\ “* akoelt" by incorporating aorae 

■ J \ ' -aA and K chloride. T' 

LmryX' 4 .» r Ihii* 00 * •**“•*■ ««. type 

trTTAjH of filling -aa tke me 1 „ 210 mm 

Anti doner* te 'Shell <21 c*> GrBe). 

Y/y -Sti ■ , 1 »» .Mite conaiMed of ran pnaaed 

•M KJ pellets pluctd in card baud “cflir s “''T 

YA x\ tsiner and held in position .by 

\A * V?i : * cement lining, Tbe forward ibres • 

VA -ssctiooS 6 , 7 and 8 were intended 

KA " YjA t0 protective layers. 

• Lyl . w fVl vprscticslly • insensitive to shock 
•V A 4 Va wherens the layers close, to the ' 

v M ! 1 l/J bane were nearly or just SS s^ositiTe 

Y\ ' YA\ ^ - m# •anight TNT. Tbe enclosed 
M * | yyl ; " *N"f- • tbe compositions snd 

r 4 —weights of charges shown on the 
y\ I I W\^ f be enclosed drawing. 


iNi 


A ' ‘ 


No 1 - 
No la 
No 2 
No 2 a 
No 3 
No A 
No 5 
No 6 
No 7 
No 8 


4 1 b, 
8 o* 
A lb, 
l lb, 

5 lb, 

5 lb, 
A lb, 

6 ox 

5 ox 

6 ox 


Total weight 
Reference: E 
May 1944 , p 


, 2 oz of TNT/*na - 94/6 . * - 
of Straight TNT 

, Vk OX of TNT/Ww • 90/10 , •’ , v \ 

5 1 /; o* of SdnightTNT’■ * *’ >< 

5 « oz of TNT/Wai - 90/10 
4'4 oz of TNT/ In* * 91 , 9 • 

2 ox of TNT/>u - 91/9 ‘ 
of TNV/¥**/Kchtoride- 60 . 5 / 5 . 4 /M 4 
orTNT/W l «z/KchlocldM 4 a 1/5 4 / 50,3 ‘ 
of K chloride ' ^ \ / 

of filler wni 25 lb &io* ' 

.Engleshurg, The Ordnance Sergenm. V 
320 .- j • 
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flthm-mr 1 falter ■ « ■ <*>• of ifcfr 

U Md diiiag HI: silicon 25. Pb eh««*te 50» K chlot- 

atv 23% [ PB Rape 95.61) (1947), Section U ]• 


riming bit Vt Ah incewdiary bomb containing an oil misrule, 
«*d « HE Witiag charge. Tm following <yp*i ** d**ctih«i 

ia JU 9-1983-2 (1953X ?P 52-54: . J . 

») Flam C 2)0 A (B or C> contained 50 kg o/ oil in¬ 
cendiary mumn *«1 TNT bursting charge (p 52} 

b} Fl*» XC 250; *«r* /illin* ■* •b*~ (p 53) 

c> Flam C 500 contained the incendiary ©j) constating 

oi 70% petroleum nd 30% TNT, with TNT buraun# 

chuff <p 34). ' " J c 

(S*t alto kicamfiary Bomb*, Brand bo rob* n htvd Spf* ng- 

bombtaX ( Ulita nation* *r* gi*«* under Bomba). 


Gar 49 

% 

Plfrtaafcf+acH*!* (Flnag* Projectile), callad tUo "S^ueeae- 
bore*, or "Littlejohn - *#* a aub<xlib*r projectile provided 
with a flange and (hr** hollow scud* a* shown oo Fif 
ur« and described in the TN 9-i983-)» P $60* 

*/ It was fired from a cylindrical filled barrel to which 
*•' a amooth-bored, tapered mux*J« eiuociio w»a attached. 

Th* principal advantage of the ‘flange* projectile in 
' compariaoo to the other eubcaliber $* 0 |*ctilea was chat 
it had no pane to be diacarded, because^. the hollow etud 
and the* flange were eaeily depressed when the peoiecnl* 

. paued from the rifled section of the gun co the am*Her 
caliber aaiooth bore esteoeaoo. 

# (Compare with Arrowhead Projectile, Arrow ^or Need»e 
projectile, Piaiategt ating B*nd projectile, Rochling Pu>- 
jecrile, Sabot Projectile and Tapered Bore Ptojectil*) 


Flew*ability T*«t (E*otauodlichke»t»prob«). A epecial 
apparatus celled " FUawoenpeadei" and it* epplicatioo to 
testing of various explosive# and pyrotechnic compositions 
vn described by r, S 5 ’*2* , 36^4^3. (X912). 

Flew*ii*>weld*<hrwd«ve*t* (Flame Extinguishing Ad¬ 
dition . or Fleet* Reductant ). See Fla eh Reducing Com¬ 
pounds in the general aevtioa . 


FUZC 


HOttOw 

STUD 


burst** 

Charge 


flahgC 


Flare (Leuchtkugel oder Fackel). A German flare 
usually con»iat«d of a cylindrical container housing an 
illuminating element. Upoo being ignited by a pull friction 
igniter or a time fuse :he flare buned vigorously producing 
intense light and he#*. The illuminating element consisted 
either of a single or a multiple candle unit which varied in 
imenaity of illumination and color. Flare# were made with 
or without parachutes. 

A brief description of the following flares is given in 
TM 9-1995-2 (1955). pp 65—8It ■*' 

1) LC 10 (Leuchtcy lindriach 10) consisted of an aluminum 
cylinder, a single candle in a cardboard liner, an•‘09* 
clockwork fux* and a parachute located in the tail 
end. The flare was dropped from a plane and at a prede¬ 
termined time ihe fuse fired and ejected the candle 
and its parachute from the body. Simultaneously* the 
caodl? wm ignited (p 65) 

2) FB 50, Single Candle parachute Flare (p 66) 

3) LC 50F Auff C Parachute Flare consisted of mm 
aluminum cylindrical body with dome-shaped noae 
attached by mean# of braas screw#. On releasing the * 
flare, the pyrotechnic delay (inside the fuse) waa 
ignited. Tbi# fired the quickraarch, which in turn burned 
through ^e flaab tube and ignited the black powder 
charge gfSKe tail. The pressure of the gate# developed 
by the deflagrating black powder, -caused all four flare 
candles and the parachute to be expelled through the 
noae, after #hea/iog the hddiog screw*. Simultaneously, 
the candles were igaited through perforations in the 
ejector plate. The composition of the candle was Ba 
nitrate 75.8 ,A1 16.5 and S 7.‘37L The burning time was 

■ Lightly over 5 min and the candlepower 216,000 (p 68) 

. 4) LC 5QF Auaf E, Single Candle parachute Flare 
(p 6B-9) 

5) LC 5QF Auaf G, Single CariJk parachute FJafe 
<PP 69-70) 

6) Mark C 50 F/A Parachute Flare consisted of a 
cylindrical aluminum Sousing containing a parachuga^ 
fuae, quickaoitch, single Candle unit,’ flash tube, priming 
conpoeition aod ejection disk. When the flare was 
released, the aerial burst fuse started to function. 
The flash ignited the quickmatch and the flame wn 
traoarruned through the flash tube to the tail end to 
ignite the ejection disk of black powder. The preaaure 
oi the gases developed by the burning powder eApeiled 
the parachute and the candle through the ooi^ Simuit^ 
iteoutly the primer composition and the candle were 
ignited (pp 701) 

7) Mark 30 Keifcwde Target Indicating Flare consisted 
of a sheet metal cylindrical container 7. > diam and 
41.0* long containing 62 flares (id three layers aeparated 
by perforated cardboard partitions), an expelling charge' 
of black powder, smokeless propellant ignition disks 
and an igniter (fuse) assembly, A heavy concrete nose 
wai provided co make the missile fail with the noae 

• downwards, when teleaaed from a plane. As the miaeile 
fell, the expelling charge was ignited thus ejecting 
the flare* (caodleaX At the aame - ; -ne the propellent 
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initial ktak. i#^wk ««k i ri ** ** 

e £lU i* PjMMcfcwe. [ S« *■• »«» 

> n tuj« Cm4^m Ptne^Kf Flsee with PMl 1***» 
JL 52* * <W ** C30F/A «—■ 

TV, MiaclMl •««•*»•** •« d« *a c—kW »ti «*- 

nJUFaai inita* it, ptal (fti«ti~) >*•»•< 

•f ky • Mick *••*<* ekw**. Attat U» <U« -** 
ban '*• akcraft, d|* (■** »wn»*k <>*•) 

iZm4 tW aiactiM ek«*« of hUefc P««** **4 *• 
«,«. of tfc* (MM *i«e«4 *• *?+**?" 
cnili tbma|)> *• mk. Ai «M •■—•=—* th * p *****!T*. 
tmltak tin eo*4» of tfco i**•’* 
Wk talay .l««n of 3* o*e. Tfco «0a4to wMtho* 

tauwk aaf k*«wk (or 3 »*«■■ (P9 73-3) 

MSilla Caa4W Wait Pormkno ««■ <*V“> eoaa.M^ 
j • iyltataid oinnoon Wr. ~U 
la ■ pnacbafe ky nooao of a cahlt. Ei,fc .tao"k Uaao 
laraUaotaf ia a UKf wki.k naa ia tara aruelnf to «ka 
•wtl ctd wi ik. inko.. Oa rolOaaiaf ik. Mon, tha 

r-«^- .%« 

,k„ rolaaalaa tk. «»W «yn a>. T3»aa tko oa.k.t kit 


|W placad between to to KoptJlMi. Th«w 

sacMUth bags, celled ia Gasm#* •V«fU**i 
of im pstforartd 4i*ts ef srtifitUJ silk « com* cWth 
sewed tegsdierle the *«• of "dougM**' to filled wi* 
cearsety pulverised K sulfate. <R«f 1, p 324). 

AMtWr flash reducer coaaisstd of • ioirjt beg 
on*lie acid to • tool) bop wi* |mtosi*w <«toe. 

. With (ho iocofpoctio* WiM *»* •* s«tro|»asidi»e 
(NGu) is some propellants (see Gudolpelvs*), it woo foto 
(Wc MG* olo*o w 9 * oiiffkioot flaehleaeaess without iw- 
coeporotiot o*T *1 to ooooi flooh r*4*cio« 0|0M. 1* 
pfopolloota. which did oo< cootoi* NG* t fUofcloooaoo* 
coto W /wccoMfoUy ochitvod br »*iof * tol with 
NG« to o amll b*| with K oinoco. x 

]i thou id ho Mod thot to ooo of «•«« {MO'Wzptototf 
m p+ rawtnwfiblt) flash toocoio ooch ho K o*lfoto, 
oitfow; or onttir, omolic. ocU otc, is olw^o hoto to 
dotcoooo to boliiotic pomtiol pi to ptopoiioot to toif 
HM ia Urg« iOMMl should b« oooidod. Thio too oot 
oppiy to NG« boesaoo too coopto io ••r tort to io 


to Io 
■to *f 


to eh* cto* Cpp 74-3) * 

, 10^ S*«W CaaXlo Parackan Flaraat, I (Vkioa) aa4 

U^Snlil ?FUno^ Tyjna I aa4 2 caaalan4 of a «yUa4(icif 

kaa^aner. «*“*af ' kiek "• *»• 

than •»" «irW ilia, *. *“ tlc ■?"*■ FH 
i«ai<«<. tin nook «nf ^.5°^ *• “f 

4ari« of ik* f*m or rka pall >aaini. WWa, tko Aa-Wta 

.; we Ntautf (Iran i enuint) <r—« ly*y« 

ho4« ika aorfaaa oaf tk«m «m ■». k OaaaaJ^Akka 
kao4 of Ika flan Joat <laaa of tka *»• *a 

In’ oak la akaar. K ka^ aat. a piaaa * aafaff 
(on iWolaa to tka 2ak eaafla %aa i ykof oak. afcar 
* okact ikolay, tka 2»d c»41a n oroof «• tat. Sack 

coakta knaad fn okoot 2K nia (a 7>« 

. 12) Snoka Flaraor C*oa»t 160 oak ‘ Ooa«o M naoa 
ootk to trtnf irift iakkMaco.(pp 73-60) 

IJ) Snoka St^ol Flow, nf - ■ a^ a d oa aMa ky ' 

plloto (p $0) . . •• v 

• M) Snaka.Saaal Floro AADS *** aaak.for *a aana 
porpon oa okaoo (p 10) 1 

15) Dionoao Stgao) Torek coot tank of a aarraw okaat 
. otonioon cyUokt) coaioiaiaf ikroa pnaaak ckoryor 

of liar* coapaoiltaak wkick tan k laopactitaly nk, 
•kw oak rad, Tko coayooitioaa nn ipoitok ky a 

pall iptildk (p II) ■> 

16) Ooaod Flaro, Bakaalaoakta (F) FlM JIT la brioOy 
daaetikad io BIOS FiaaJ Koport 1J3) (IM6). pld 
tkr conpotitioo of «ka flan it ii*m aodat Pyronebaiea. 

la akkiiioa to flaraa ktoppak 6on plaaaa, tfcaro »na 
■on* dm find f»*n gmm, o g tka Flkt Proto cult 


HGa any ka mark, aitkat kiroctly 


ia a 


tallowioa Gatnaa ftaah iwka cta a tr war. t naiot f at 
utaay. jtroaaol (Ral 3)4arla| Wll 

a) Poet* ai on cktaridai waa aaok ia 76.Jnn AP watpaaa 
k) Pataaaion toll aat; waa aaak ia 7.92 Ball, 20 ana 
APHV, 20 an btc, 20an HE Maaaar.X aa Itliikata, 
37 aa APHV. 37 an. APHV, 37 aa APMS, 37 aa MS. 
50 — KB,'73 aa AP. 75 at HI tak 100 an KU 


a<f ta 


M mm AP 


fat tko 20) an Railway Goa (70.J «» Ltorklfranara) 
dotciibod io TM 9-l9*V4 <195)X PP 319^20. Tko akoU 
was cq s T f tioflii Is dcsifB rxerft h«( it bsd * sd» 
diiiessl toJn wsebito ns to wlddW «* to shsU 
body.; Th* weigh(:©f to toU *m J2 lb, tot ©f to 
flsr« ctok 'tor to pwmckm toetolp 47 lb, to of 
the sspcUipg chsTf« <bisck powder) % lb. TW Qscs to 
psmchvM wm expelled too*#h to l*s* of (W shell. 


• d) tsdrsr tmlh*rn; w** o**d «* s m 73 os HE pto» 
Acrtoioj ts IUf 4 tko follow io, eonpooako on o»- 
ontaok at tko DSaokv, Fataik Dyaantt A-G aa poarlklo 

(look tokoent <F | —.'to ka n, ta*). ■ '_. 

^taaanaaatklaa Ucaikcaun An acotato, An pkp^ k a w . 
An oaltato, apocin, tsbonoa. Bo aslfam, boom oioiko, 
carton oaiko, cryolko, dieyoadiontko, dinorkyl oaonUo, 
-dlnotkyl ana, dtoodip n pkonkna, an»u 
aotkykoo mo, X bicakoaoro, K ehloriko, X tpktko, 
X aotopkoopboto, X pnteklooan, X pkoopkato, K oiUea 
-flaoriko, X araa oaalato, ,ooktan oaao at on aaltayo, 
aalfw, atac oalfaca oak Zr oaiko. 

It tti claifnd tint otolkytaar oroa rod nod tko flaok 
to a foe pnotof naoat tfaaa ‘oay of cko optic eonpooako 
•ooa. lt wo# .alao atacok that corion aafaa.aora utl ntt 
•ftactita tkao oay nkor antalllc aalta iorontaacok (S« 3). 
Abkrroiatiaao:' t* Amat-pnccia,; HSTtiikwaplooiyo; 
HV Hypo* yolocity;. MB Moat k iock; too lacaakiary. 
JUhrrKII] l-: ; 

P Daria UM)), P 324 2) O.F.Sdektaak at «1, Goaocal 

Senary of Eaptaoiroo Plaooo, PB Rapt «3J19k5). Appoa- 
dix ■ 3) Picatiaay Araoaal lock Ropt 1533 (1945). f 3 1 
4) A.A.Swajtaoa * D.D.So«oi, CIOS Rap. 2^24 (1946), p 6 
VCKS 29-24 (1946), p 6. 

W a o 


Pleat E stotow in p9efMdi«*t« CMd*tos#e/e*ewrsito**| 
oder M gs d* s # sfewerditoso#)o l* onto io retoce to flssb 
|to»ced os cswbdsrM* o l propel toes, to 6srm*s for 
MOST yeses seed to exits of pocsgeiefli, ssch «f K stoat* 
1C pittMe, or K m*l*ce.'The nTestjgattoe Co*dacted bhfsee 
Wt b bee ibow? tor of to isorfuic codlypnsde to bhei 
fUsh redscere We the siksli esltr ssd ihet ilsehlehsMet 
ie imp*©red on goia| *p to secies in to Periodic Syecen. 
<Cs is better ton RtTsad Rb is better thwe K). 

Tbs tor genic flesh red seers (such as 1C svlisce) wtre 
essnlhr londsd in iwil b*f* frosi the propel tot, 


Plssh Rtoto \n Pf^wetllss. VWi it wss rtcpsirsrf by 
to Gems* High Gowwisd to has* s* AA (Fish) projectile 
whose explosive flsah is pe*cucsii/ inviiiWe in the sight 
skyi to KfSsianrl fsbcjk A -G sstielied to ret*W*s»< 
is to following mosic 

f Tb* High sxploeto fillisg Ws* coapletsly sartoweded 
with * 3 - 6 na chick layer (sbesth) of chlorine Mtt cos- 
csisiag Bsceriel sock s* cetrscbloro- or heiscblofo w sph**" 
leoe or Am chloride; 

Reference: PB Repr 9*5 0943). Apps«dl*.7. 
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PlSchtijkelt {Volatility). The detemuucio* ol volatility 
of etploaivri r it described* is the analytical section. 


m*»riite s*d Fluorides. 5ee genera] section. The methods . 
o ( manufacture, as practiced at the JG Pstoaiodustrie 
plants at Leverkusen - and Oppeu, are : briefly described 

^ is BIOS Final Rapt 1593 (1931). 4 

. ' % ‘ 

. ' * • 

FIKsslys* Tri (Li^wid TNT). See Drip Oil is to gsostsl 

section end Ticpfol in tbs booh by Scsttocber, Schlestr 

jand Sprengsto.fr (1933), p 240. 

FlwsAfsIuftssrsMtsSsHs (Liquid Air Wf^Wives, Oxyliquil), 


7 


•o 


Fwg Acid (Swoke-Screen Agent).See Neb*)*it*re. . 

0 

• V 

y^W Goto, FIW RZ 73 . VekZ 73 FBhn and Us© 
TW 9 -! 9®>-7 (I 933 L p 233 . 

, • i 

• « 

• • 

Fiirdlt (Foecdit*). Accarding to NeOum, Nitroglyceria; 

Bsltisort ( 1926 ), pp 407 , 4 tl,Foerdites wets permissible 

geU«todyenjsires sMsufd 'after WI. Their coetpnsition is 

gives inTsble 16. ;__ 

• .... I. • ■ 

• T^lf v 


Composes!* sad pcopsities 

Desi, 
Ford it ? Fi 


TXkir 

Am sitratc . 

41.0 

37.0 

, 38^) 

NG (altroglycexia) ' ' 


23.5 

\ 21.0 

Collod 'cotton 

1.0. • 

a • 

• 1.5' 

'* 1.0 

MNT (moaowitrotolttewe) 

3.3 

5.0 

5.0 

Glycrria 

*8.7;. 

3.0 

3.0 

Cereal or potato flour 


m 

12.0 

K chloride x 

. 22.0 

2A\Q •; 

19.0 

Am oxalate v* 

• • 

- * 

• 

* % 

1.0 

Solas (chisa clay) 

• 0.1 . 

- 

ta. * 

* 

Dextiia> 

o> . 

• 4.0 j 

m % 

Onf geo Balance, % 

• 0 

-* i 

• . 

-19.5, 

Tiauzl Test value, cc 

• - 

0 

w 

• 220 
■ x — 


Fsmlt (Fomite). One of the Erastsspresgetoffe de¬ 
veloped during III by an esplosive group under thq'diiec- 
tisn of Dr Hens Valter.. It was obtained .by heating a 
saistve of }0% ccwmircisl formaldehyde and NH 4 NO J 
(in .to ratio 6 moU HGHO to 8 noth HH HO f ) under reflus 
for about 1 hour, followed**by vacuum distillation to remove 
tbe water and u*reacted formaldehyde. The residue 
* faintly yellow composition which consisted of MAN^SaU'- 
25 to 30, TRI-Salx 1 to 3 *ed Am a nitrate 67 to 74H* Its 
calorific value was 900 kcal/kg and volume of gases pro- 
' dneed a* explosion 1030 lAg (calculated at 0° and 760 mm 
H|) s ttrs about 13% of ROX ior PETN was incorporated, 
to velocity of detonation wa* Increased appreciably and 
to brissoce was increased id that of TNJ, while the volume 
*/ gases evolved oa ezploaioo wag higher chan for TNT.. 
This explosive could be' cast-loaded(aesciag point about 
90*1 in projectiles hut un fommartly it exuded 9 at^6^7o? 
It was fsixly stable to heat-,provid*do iro* Impurities 
were present. 

References t 

• # • o / 

1) H« Valter et ai. Gem* Develop me nee ia High Explosives, 
PB Rapt No 76,271 (1947), p 4; 2) A.LeRoux. Ufm Pood, 
U 9 132 (I932L * 
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F*ui«C*ptfld«s Test, dssigmed to determine to ability 
of mining explosives to ertomit detonation,' called in 
German DeisaeHswamipkef Probe, was- conducted n 

follows: 

Four cartridges , 55 mm in diaAfter, veto Isfd tad to 
end on a bed of »wd and one side of to train was detonated 
by a No 3 Unsung cap; -It was required that -all four 
cartridges be.detooated conq>letely. 

Reference: B|pS Final Kept 1266 (19471. p Z “ 

A 

F, iRullpulwet) Any .«ptto»i»« aaak (« HU«* .WUa, 
bombh, etc, _ 

4 

% * » 

Fp 60/40 (FlUlpulver 60/40 Amatol contain tog TNT 60 sad 
Am nitrate 40J4-. • ,b 

0 

V 

Fp 02 CFUilpulver ^02)? Explosive, .pattern 1902 (TNT1 

• v .* 

If . •• (F’dllpulver Bfl). Explosive, pattern 1661 (f> Aj. 


Feapmsat Dmilty Test, * Fragment C*nc*itrdlwi .Test ar •- 
Density of Spl later a Test (Splitterdicbteprobc). A scries of 
investigations were conducted during \WI by the German 
Ordnance Dept (Vaffcaaau), under the direction of Dr G.. 

‘ . Rtimer in order to detenaiae the cclatloA between 'effective.' 
fragment (splinter) ,wc|ght, fragment velocity, fragtoat 
. ouxtor snd fragment range % (distance o( tisvel) and to 
weight and type \>f the explosive , viattrial, aa well as to 
. type a*d thickness of steel used in tuamunitio*:' These teats ^ 
ware conducted with a view to designing to most affective 
. s aalun ition. Chic of to testa used for. chit purpose was to 
; fragmanr density lest (density Defragment resit); which wax ' 
conducted in the following manner: * . 

A shell containing-sn explosive to be tested*was det- 
' ousted while sumonnded with wooden boards 2,cm chick. 

The number of fragments pet. square-meter : piercing to— 
“ boards was counted iand the. average distance, at. which: # * 
tore would • be - one-'fragment per: sq a .was, calculated . 
-from s specially • constructed curve. In order toobcaia 
reliable rcaulls it was neccsysry to detonate' at* least 

• . 10 shells,. f # \ 

Following 'are some salves for. to average distance , 
to. obtain ode penerration per square meter usiig • 105 »« 

. shell: . c • 

TNT 39-40 rn, 40/60 Amatol >8-39 m, 30/30 - Amatol 
33 m, 60/40 - Amatol 34 m, 30/50 - TNT/NsCl 26 m and 
40/60 - TNT/NaCl 23 m. v ■- * ' 

Note: As this method was expensive and consuming, 

* the* Kstixxncl Fsctoty of Dynsmiit A-G ptoposed loading 
an iroo tube with an explosive to be tested and to detonate 
it, on lead. No details, of to last method were .given# 
References: 

1) O.V«ScickUnd et *l p General'Summary of Explosive Flapts, * 
PB Kept No 923 (1945), Appendix 7 2) GoRtoer. PBL Rept 
63 160 (1946) and privttf communication Dec 12,1933. 

• — i 

’ ■*( 

* » 

Friction Typ* Igniter (Brennsunder). See ,under Igniter. 

^ . ♦ 

i • * • 

Frlsdlsv of Halbcrstadt in 1893 patented ah incendiary 
composition which burst into {isms oo contact with wxtsr 
, It consisted’of metallic sodium or. potassium incorporated 
in ,a mass of crude rubber. The mixrure was loaded in, thin 
>. walled projectiles which being "lighter than water floated 
on its surface ( Daniel^Jictionoa^re (1902), p MO ). 1 

Fritach* Zaadschner (Fritsche's Fuse). A cote consisting ^ 
a pressed mixture of K nitrate 63, alderwood charcoal, 
'(EtlcnhoIxItohJe) . 13, and pulverised sulfur 24% enclosjed*' 
in- a fabric tube. It was slow-burning. -{A.Swtrbacbet, 
Sprvng- ud Schispacoffe, Zurich (1948), p. 
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bilievad 


mvxm* c • arsis »f K cUoemte 66-9« Fa oxide 149, pawdswd ftti> ^ fmpmr t «§• spenter i**k ew. 

"algas’6.0 «od |um 12.714 , » “j i* “l. i, r ' o 

wii'Kfx,tr -JffsriSsS KJ™ —'*-■ - 

SS---' wo5 • rl “‘ ' mZaa ,,m " v..—.. - L*-*. - ..... w- 

n , . (-,.,) -aai i«»*»i. win*. 1« -ta a *4 aWcaic 

r»n. u> | .y („> jCr ruHait f T' n - •* FUlia, ta,lrri~r) ,tia*ra m4 dktaaatara C ®> 0 S Fiaal R«f< , 33 , Ita« 2 , 

Sm Filial p A3/27 ] 

Nani U QOS Xapon 2-4-3. p 7 tfca. •••• *a«*iaaiia« 

PSIlM*. (Fillia, MicariaJa). Manila. ja calUd “El.ctiic Uaidi llaa*'. 

"* “ *£ •- •. -h—- <-~w — 

toi-tomwmY - 

■in trissrlrfT ©* tbe mow of NG, TNT, etc. ' cdr to,obtxia tfc« cim ii « i |> y •*«* u ••ctiMiy 'k* 

; Dywa*»i«* CM(*>ik| FSUsaWfs were ^cmlirnd Gw- the prepoietioe of WisehMScoll (mixed Mesei) erne s* dw 
eW..** Oywa-dto dyxamitee) [N*#um, Wt..- stneatkl iagtedisnr* of ;' , t _ , . 

Sraaa^Mfc (W7), p l«§- . 1W AS _*«. prapd «TkM*rf F.kok‘ , 


• TWr*A6"were ptvpd e« Troiodorf FaWik by % k> the 
tip of a bridge «irt.(6illtd ftiio fuse) successively imam) 

Ftvkf^ri* n- (be following cmapoeiiioa*; ‘ * 

M> 4, TNT 5.3, a) * itk e***** 4 •* ** _ Pb 90* m^. 

i,.k) Am nimt* ' y oilkoo (20 cq.. 40 aMcraps) 10*, di <>if— d o d is iktf 

ad pocdfui Ml 75 ml of ai 2% lolafiM oi HC ii »J»fl M Wyl tcaae#. 

\ .. Tht c^iU* *a» ika dritd 

\ b) 2md dip wbick CoattMid of dry Pb -picroto 50*. Pb 

Off, EvplMiiYM, ’ ckwMot# 35* Wk oilico (20 to 40 mict—m) 13*. *U 
4 mp«*cJod in aUdt 73 3% •oimio* of NC it •Mfl 

or Wryl tctutt. Tb« coocio* wot ipM driod 
d Uador tkU c) Jtd dip wkiclr Mt.r Uqati cooarnU* oC^'13X 

• 0940), .p° 119, tokuo® of NC it 73/2^ b<Kyl •cotttit/otkiwd , to wUcb 

kotdf, (Nitto^to \ «m tid«d (20% dry w€i*bc of NC) Npodk AOM. wlucb 

utk| tilvor t£ i» tk Motbylcyclobotyl otior of odiptc ocid - 

KtOdl oyobo oMOO> d) 4k dip *u tbo »m« o» tb« 3rd, boC it cootoiood 

«). ' 0J* of S*mUa Broom pmi ooch 101 of Uc^ocr. 

? , L A, md L Notoj So44ori»* of kw oiioo le-lood-io wuoo. prtporouoo 
«. of cHo dry iaprodioato for foooWsdo dipt, propMtioo of 

HC Uc^oota ood ’cbo procooo of dijpio* tW>d«tA 


CM ,(PokM»olto> • FolMMiMO MM; Fo^ior^ypo •*- 
pkoima tacit r^o: o) A* oktau« *d,3„ pirMiu 4, TNT 3.3, 
poimffw oil 2.5 tod ckatcaol 1-3% <B«f 1*\M oiMW 
12.5, ptcMM 4. TWT 11, fkcnl U, ak ^tdfii oil 

WflUlMi . *’ -• \ 


3) Mtrtdoll, v 1 (1917>, p 3tl X' E.Bo«««. E*p!o«i*oo 
Vio Noonood, N Y <1*19),> U3. 


Ftltdombo 3 Mf (FtkaWio* C—f O Md Uodw (bk 
tarn, SoHtbocbor^ Sm-x: -od 5cUt«t<Wt 0 9+\ p M* 
lltcai tb* ^Jodotkk^f, (Nioo«pto 

lodidt), lUolitilbor roo flottplkt (F.oImmmm* jOImt ftf 
JkmUoO, Niwodiooobooool pw blMOK (NitrodiMobmotM- 
yMtcbkmio) ud JU-lUUWr ($ Uw klaaiitir). 

• Tbo ioitiotiog cba f Mo d t, tatcb »■ M F , LA, ood L 
fc , »ro Uotod tat tbo —>o boolrtb ZS od ot t f fo. 




fd olto k . At tsplooivo propoood by Facia of SUtoios cotlbo • mo dooctibod oodor Fo—bood kt afirtwi , 

NG 6B, r tid wool odoMM** (clipyio**) 32% f L-Gody, Hofomeo: BIOS Fiool Joport *33»lt«*2(l946), p A3/33. 
Tioild-A m Modkot £*plooioot f Nmmi* (1907), p 339 1- 

FtaAowd Cfl.A oow typo of ifotobood iiuttUi for Mcboo- 
Fddi a»a d n» ff Ftlaokoit Fun) it « dormuuib* f«o« ofetcb ical prodacdoo woo dovolopod *dwkg III at Ttolodocf. 
bao • <dm of aaorcitfic folaioocc ck««o*icuwd with poroffiA. \ t cottiinrd of o per ip of »b«ot tcool fro* wbicb -«b« oot- 
1W velocity of derma uiem i» 3300 s n/—c, [ AAntkcdr, 1 kt of * comb trts tiooipod.Tbo two io*a of epeb faacbcwd 
Sfm|mf kkiiaatofft, ZStick (1341). p 107 ]. were tbea booded to*ctber wid> Td pq lte * tbe tip# of (be 

9 ., / tooib teitobly. beet.tod 4fce bdd*e wire eoldored umo poot* 

Futitad mm prmb {Speck Cbtmo^eyb). Seo Cbrowogrepbe no*. After dippie* tbe bridge ,wimt bn foeebeod com* 
i-lbr j 


FwdniMbr [ Spork J*eitec or Priimr (Elocmc)Derlcee ] f 
•*rk or Boreboedc*o efe described in B«»lie*-Or*kopf (193^ 
P216. ' 

> 

fwlmmi Alaa^-I «. .xd to Uiafiett tbe coaaabaaerioo of 
*ft*oU*« e« tbr waaa r w t of iu coeue* ia coot set wok nixed 
oiitk-etifime - ecid; celled SV*Stoff io Geueeey (CIOS 
30*113, r U). . 

(ZSadechpxtf odrr Zeict&ede*} •. See | t eta l eectioe 
red eU# Beylief-Drritop!, Spree pete fit wed ZSednitiel, 


Ike of « cpMb wee eto—ped.Tbe two ie*a of ereck faiebeod 
were tbea beaded together wick "Uipoleei? the tip# of (^ 
too ib eeinbly beec mod tbe bridge wire eoldored uuo pool- 
cioe- After- dippie* tbe bridge .w'urge Ipto feeebeed com* 
pooitkM, tbe beck of tbe coefa eu ebeerod off [ BIOS 
Eieel Report No >33. Itf m 2» Loedoe, X1946), P A3/3^). 


.Pweebped *C T* Low tear loo fuebmds weed U fttlru 
delay drtoeatoro were prepared M Troiedorf FoWik by 
a dippie* tbe «tip of tbe 'bridge wire* (face) eecceeeleely 
ie.tbo followia* li^eid compoeicioee. 

e) 2 m dip etficb co^eieted of * 77* dry leed'jik»ate 
• 1>.3| cerieM wt*aeeiiaM ■? wixnare JlbecbeittrlT) eed 
•• 4.3* elderSrood c^ercool, ell akepoeded ie eboet 73 atl 
of a 2%'eda of NC im wyl, or beryl acetate, Tbe eoofr- 
ik* wee dried 

^ 


> i 


a 


% 


- » ,-X 


t—• 


'Cer 5d , 




b) Zed dig,which cootaioed. 43.7*. Ubd .pierage, *25*,-. 
eCueuaum (prejxl by ctoabia* AI foil to « particU ti*r 
of 10 to 20 micro®a), 25* ccuutt-m**n<tiuxo.*nd 6.23* 
alder wood, ell suaptcaded ip 73nl or a 3% eoln of NC 
UNiMyl, or butyl acetate 

c) 3 rd dip-'which was a lacquer cooaiatin* of a 15% 
aolutioo of NC in butyl acttate/ethaool'75/25, to which 
was added (20% of the dry weight of NO Sipalia AOM, 

. t which ta the oMthylcyciohexyl eater of adipic^ acid. 
Thia lacquer wa* fairly impermeable to moriture and 
cracked lcaa readily chan straight NC lacquers. 

d) 4tb dip which consisted <of the 3rd dip to which was 
added 0-8* of- Sudan Brown dye for each 10 1 of lacquer). 

Fuseheada made with G3 • composition developed heat 
awountia* to 580 cal/g, the press\u;e developed by 1* was 
880 atm and the volume of gases *190 cm^ per g at NTP. 
The disadvaacage of G3 wsa.it*. hygrosopicity f which made, 
it uDStahle ia storage. ^ ‘ 

References: « 

*1) BIOS Final *epot( 833. Item 2 (1946), p A3/34 ‘ 

’ 2) PB Rept 95.6J3 (1947) Section D. 

r Fusabaad Menu factors. The briSge wire--(-fusc^) made from 
si alloy 80/20-Ni/Cr, (or 60/15/17/7/1-Ai/a/Fe/Mo/Mn) 
was soldciFd to .two lead-in wires (made of soft iron 0.60mm 
ia disaster) by means of a 60/40-So/Pb solder sod Zc 
chloride flux. The wires were coated with a 0.25 mm layer . 
of Mipolaa. * Vichouc cleanio* the flux from Solder, tjie tip 
of the fuaehead (bridge wire) was dipped into an igniter 

• composition, such as fusebesd composition A6 ? .fusehead 

composition G3, Spalc r or M*rspille' t Each fuaehead je- 
quired four dips which were conducted as follows: ' , 

A Dumber of fuaehead assemblies‘were inserted io a 
special ‘ frame placed over a pan containing an appro* 
print* dip mixture, and the lowered until the 

tipA the fuseheada were Imroerse^m-tkicUquid (dip). 
Thyo'tbe frame wa* removed from the dipTlOfaed up- 
- side down and slowly teoved (with the fuyeheads upper- . 
w jaost) through a. semi-circle for 15-30 seconds. Afrer 
this, the frsase~ was hung 1 wf the . handles 7rom cleats 
- affixed . to endless . chains leading to drying tunnel a. 

Tbe taaas^ were about 50 feet long and were heated 
by Steam;fiom below the bortot* pistes. The 2nd, 3rd 

• sod 4th* dips bere, co«dacred_in- the. same-manner as•• 
tbe 1st oae. After being dipped and dried, the fuaehead* 
were graded for resistance, using a-special automatic 
machine: For low tension fuseheads tbe requirebeor 
was. IS) to 2.4 ohms and they were’grsded in ten steps; 

1 J) to U2, 1.2 to 1.4....2.2 to 2.4. For high tensitki 

. fuseheads (such mm *Spalt*), the usual resistance 
range vai 3,000 ro 15,000 ohms but the upper limit 
' was n oC specified because it was found that £uso^$adt 
of 100,000 ohaos'l or even more, functioned ssciifrftorily* 
-'Nocss: 

s) Preparation of dry ingrsdieacs for .fuaehead dips. The 
dry ingredients for fusebesd dip*, with ^the exception of 
Miscbnetall, were usually mixed behind a barricade in a 
graphicsd- papier ^macb* drum, 6 m diameter and 10" tong, 

‘ provided with an aluminum lid. The drum was routed at 
14 ipm. Six No 6 soferrubber aroppers were placed inside 
tbe drvao^ to aid mixing- 

" The . ( Mischmetall was considered to be 1 ioo inflammable 
•. to nix in the dry state with tbe other kigfedienu and was 
si ways added : separately a ftmt r be ocher iogreditats had ■ 
baen added to the NC varnishes. •,( The Mischmstallv 
_ wba previously palvtfiaed by grinding it under xylol ia i 
small ball mill. Then tbs xylol was dec skied end the slurry 
' was transferred go filter paper on a .funnel, where it was 


p - , 

wsshsd with heaven*, spread on tray, and dVied ; 

b) Preparation of hC varnishes for fpaeheads. Before 
1943,' amyl acetate w*a u*«d a« jh* solvent but when it 
became unavailable, butyl acetate had to be o.'^d although 
the workers objected to it becsuie.it affected ebeir breath¬ 
ing even more. cl}a n amyl scetat* ‘ 

Two grades of NC were , uqsd^iur.' the preparation of 
fuseheads E ‘ 620 and E 1160 XN-^cootent was oot given) 
and both of them were recciveds at the fusebesd factsry 
wet vJith about 30% ethanol \ e ’ - 

The praparation of the varnish consisted in' a thorough 
blending of .the alcoholic NC with the “desired amount of 
of b«tyl acetate in aa iron drum provided with a wooden 
paddle alirrer 

c) "MUiog of the dry ingredients with NC rvnith/ A slightly 
smdller amount of NC varnish than required by the formulation 
web meiiured into an a" diameter a Pollopas M plastic bowl, 
and the dry ingredients were slowly added while cooclnos%* 
stirring with sl wooden spatula. Any Misthmerail required 
was then stirred^ together with the ronaioder of thc. NC 
varnish. .The dipv was thoroughly mixed by hand, using a 
wooden spatula, for at least one-ha if hour. The viscosity 

. of the dip was then measured sod if ir v wat .too high, if 
was reduced by adding email quantities qf butyl acetate. 
References: •, 0 ^ 

1) R.Ashcroft et si, Investigatioi: of Germsn CotwatrcUl 
Explosives Industry , BIOS Fins! Report No 833,4reM|No 
2, Loodoti, H M Stationery Office (1946), ApReodix A3-,p27 
*2) Anon, Msoufactore 1 of German Detonators sad Detonating 
Compositions, PB R cpv Ho 95,613 (1947)^ Section D. 


FUZE (Zuhdcr) German fuzes map be subdivided ieto 
Bomb Flues and Projectile ' Fu*«*. Tbe firat group was 
used in serial bombs, some booby, traps and in some 
pyrotechnic devices sad the second group in shells and 

rockets--. g ’ ^ . ‘ 

A. Bsmb Fuss (Bombenzilnder). The Germang* employed • 
both mechanical and electrical-bo mb fuze a. The mechanical 
typea were used in smaller booiba (iuch a* 2 kg, 12-'kg 
and 50 kg) and in aome booby craps, whereas the electrical 
fuzes (developed and manufactured by. the t HbeintoetsU- 
Borsig Co) were used- in all kinds of UE .bombs and in 
flares. • Among (be electrical foxes was the “proximity' 
fuze’’, .type 6 used- in incendiary bombs C 250 Flam arid - 
C 500 Flam.' J * ‘ v ‘ .. ' ' 7 *' 7 V 

According to Ref 1 there ' were ten • basic types of 
bomb fuses: 

1 'Mechanical impact and flare faxes; used in 2'kg 

Butterfly bombs and 2 A 4 candle flares 

2 No record 

3 v Mechanical impact fuze; used in 12 kg VP bomb 

4‘ Mechanical iopact fuze; used in .SC 2500 bomb 

5 Impact fhzc: instantaneous or abort delay;, (land 
cargoes); used in HE (5G or SD) bombs 

6 Proximity fuze; used in.C 250 and C 500 Flam bombs 

7 Long delsy cime. bomb -fuze; uaed in >IE bombs 

. 8 Impact fuze (aca targets) with ^sligh? delay to 

effect detonation st some.depth beljjw the surface 
' used in HE (SC or SD) bomba * 

9 Aerial burst (short time)’ fuse, used in parachute 
flares aod photoflash bomba 

10 •'•Protective fuze;*.used in booby traps-and SC 250 
9t 500 kg bombs. 

Each of the above basic type* existed or.aeverial 

vaaiacions. The following chart, phased' rm the informatioa 
Obtained from Rtfs" 2 and 4, list# thtse variadoda ocr 
cording to their numerical designations; 

1) Mech Imp Note Fx (3) AZC 10 (Hot,*, Type 3 used 

in SC 12 kg A/P bomb (Ref 4* p 134) . ' 

2) (5) Elec Fuxe was forerunner pf Type 5 fdoes, but is 
now obsolete,‘The A variety was swnufd id. Spain (Ref l, 


i 




I 


1 % 


^ • • 


Gt* 


rile No 23 21.5) V 

3) Elec Short' Time Aerial- Burst F* ElZtZ <9> or '(9)* 
used to ptrickuxe flare* sod ptoio flash and (ti bombl 
<R*f 4, P 167) 

4) Elec top Ex ElAZ (15)* orElAZ C 50 (15) (obsolete) 
was used in SC 50 to 2500 kg, $D 50 to 1400 kg and SBe 
50 kg tombs (Ref 2, file 232L5 end Ref 4, p 139) 

3) Elec Mech Long Delay .Time Fz ElAZ (17), Type ?., 
used in SC 250 sod 500 kg bombs having two pockets 
(AtUi p Z) 1) / . -v 

6) Elec Mech Time F* .fefA4 ; (i7)A. EIA7. (>7)A\ ElAZ . 
(17)B" used in the same.bombs as ElAZ (17) (R«l-4, p 1>34) 

7) Mech Time Fz Z 17 Bn used in SC 500 & 1000 kg, 
PC 1000 kg sad BSB 1000 kg tombs and Hs 293 flying 

•tomb (Ref 4, 15?) ‘ •/- S 

8) Mecb top Teel Fx (23)A used in Brand 10 kg, Nfi 2 kg 
and SC 3 kg'bomba* as well as in single unit parachute 
Hates (Re/ 4, p 134) 

9) Mech lag) and Anti break-up Fx (24) and (24)A used 
in the,forward pocket of SC 2500 bomb (Ref 4, pp i35-8) 
(See a brief description under Antibreakmp Faxes) 

10) Elec Imp Fa ElAZ (25), (25) A, (25) A*. * (25) A** 
used in HE bombs (Ref 4, p 140) 

11) Elec Imp Fx ElAZ (25) B, 25 B,.(25)0 * (25) D used 
in SC 50 to 500 kg and some Inc bomba (Ref 4, pp 141-2) • 

12) Elec proximity, or lap'Fx* Special ElAZ (26) used 
ialnc tomb KC 250 "Flam* (Ref 4, p 144) 

13) Elec Imp Fx ElAZ <28)A used in,HE bombs SC 50 

to 2500 kg. and Inc bomb C 250 (Ref 4. p _l_63)_j_ 

14) . Elec top Fx ElAZ 28-(") or ElAZ. C 50 28 (•) used 
ia HE bombs (Ref 4 t p 162) 

15) E\ec Imp Fx ElAZ (28) B used in SC tombs against 

sea targets (Kef 4,p 163) - . * : * _ 

16) Elec top Fx ElAZ (28).B*, j(28) B* A (28) B P ’ 7 used 

ia HE bomba (Ref 4, pp 163-4) «*• 

17) Mecb Aerial Burst Fz (29) used io LC 10f parachute 
. flsec (Ref 4. p 168) 

18) Elec Imp Fx ElAZ (35) .used in‘HE sod Ap 
(Ref 4* p 142) 

19) Elec lap Fx ElAZ (38), (3Bu*ng\ A <3&u) used ia 

HE tomb. (Ref 4, PP 165-6) ' « 

20) Elec Imp Fx ElAZ(3fisl) used ia. SC' 250 kg bombs 
vbea employed as depth charges against U-boats. (Ref 4, 

P 166) ' ', 

21) Elec top Fx ElAZ (30)B A (38)Caused ia FX 1400 
•ad HE to*be (Ref 4, pp 166-7) 

22) Mecb* A np with dr jMrai * Device £u*Z 40, Types 1, 11 
A 1H used in SC 250 A 500 kg bombs under .fuzes (17) t 
()7)A or«(17)B. (Ref, 4^ pp ,177-6 lXSee a. brief description 
under Antiwichdrtwsl Fuses) . 

23) Mecb top Fx AZ 41 or 34-41 used in St, 2A "Butterfly* 

bomb (Ref 4, p 132) . 7- •<; 

24) Wee Imp or Aerial Burst Vi ’ AZ(41)A cot” was used 
in SD 2 B "Butterfly" bomb (Ref 4* p 1)2) 

25) Elec Imp- Fx ElAZ (45); uses are unknown (Ref 4* 

P 142) 

26) Elec Imp Fx ElAZ (4i)A used in SC 50 bombs (Ref 4, 

P 142) • . . . *- • 

27) Electrically .Armed Mech Imp Tail Fx AZ (46), used* 
ia RC ^0 gss tombs (Ref 4, p .145) 

28) Rocket Bomb Fz Assemblies' (4$>)A A* (49) 3, 'type 9 

used ,in PC 500RS, 1000RS bombs and 1800 kg "Erdstuka” 
(Ref 2, file 2324.92 A 4, p 169) f * 

29) Rocket Bomb.Fz Assembly (49)C used in PC IfiOOKS 

(Ref 4, p 170) ... < 

30) Elec Anti disturbance Fz 50 and (50)__i**ed in SC -250 
mid 500 kg bombs in conjunction »ith fuzes (17)* (17) A or 
(17) B (Ref 4, pp IS 1-3) 

31) Ejec Amidisturbunte fz 50b qf *Y f (See under Anti- • 
disturbance Fuzes) uwrd io t HE tombs alone, or in'Con¬ 
junction with other Rhcinme tali' fuzes (Ref 4, p 1847 

32) Elec Imp Ex ElAZ C30 (5) (obsolete) A C/50 (15) 

used it: HE tomb* (Kef 4, p 130) /' 

>3) Elec imp Ex ElAZ <55 X*P)b (55)A/M A (55)A* 
used in $L> A SB and other tombs requiring' instantaneous 

■ . 


action (Ret 4. pp .43-4) 

Elej CHfitvf.l Time Fs ElAZ/57) u*r«t in "Swim* 
K.mbs (Ref 4, p 1> 7' 

55) W«ch Acrid »u«e* Ft (59) u»ed in sialic & four' 
cmdJc P K»chutc flmet -sad BIC, 50 \photo'rt»»t l bomb* 
(Ref 4, p l 1) t c 

36) Cite Aetial Burst l x )9A k ^59)A used ia A/P sad 
Inc containers (Ref 4, p 172) . f 

37) Elec Aerial Burst Fz (59)0 used is some HE bombe 
and parse bate flsres (Kef 4, p 172) 

30) Mech Aerial Burst Fx Z 66 used in sum) y shop ping 
containers (Rtf 4* p'186) ' ' *• 

39) Specie 1 Imp Fx Z66 used ia SD 10A bomb (Ref 4* p’*46Y 

40) Mecb Time Fx AZ (67)Zeit uaedinSD^B ’'Butterfly'*- 

bomb. It was lototed cenupUy to the upper longitudinal 
suHsce of the tomb (Ref 4* p 159) ' » • 

41) Mecb Time Fz 67/V used in Mk Ai> 79 container to 

ignite 2 of the 3 csndle units housed ia the \rto«amer 
(lief 4, p 160) • C" s 

. Elcc Aeci » l Fx, Pytptcctok De^y • 69C it, 

69 D A 69 E (Ref 4, p 173) used in AB 36, 2 jtli-Aod A 
1QO0 and BDC 1U containers 

43) *Chem Mech' Long Delay and Antidisturhaace Fx 
(70) A used in SD 2 B bomb (Ref 4, p 187) ‘ 

.44) Mech Anti disturbance Fx . (70)B &. (70) B/l' used 
in SD 2 B bomb (Ref 4, p 187) 

45) Modified v Mech Anudisturbance' Fx (70)Buo« used 

in aircraft towed paravane bomb (Ref 4, p 188) > 

46) Elec Aerial Burst Fx, Pyrotechnic Delay EKZ«Z 79, 

(79), A (79)A used in parachute flares, SC 250 A 500 
.bombs* A/P A Inc containers and photo flask bomba v 
(Ref 4* P 174) v V 

. 47). Mech Imp"AU-Vayi r Action Fx, VZ (80) used ia Hs 293 
flying bomb (Ref 4*. p 189) ^ 

48) Ditto VZ (80) A used in V*1 flying tomb (Ref 4, p 190) 

. 49) Mech Aerial Burst Fx Z (89) **ed in photoflash .bomb, 

' parachute flares and some containers fRef 4,”b 175) 

50) Dino Z (89) B, (89) C A (89) D used in some containers 
(Ref 4, p 177) 

51) Elec Imp Fx ElAZ (106)" used m Flying Bomb^Peenc- 
\ mlfnde ^"(Ref 4, p 149) 

52) "Dust Fuse* used in SD 10 tombs (Ref 4, p 191) 

, (See description under Di. . r 


Following are 

abbreviations and 

desigtiatioos used 

for 

bomb 'fuses: 


• 

• % 

AZ 

A tifsch lags under 

Impact fuse . 


ElZtZ 

• 

Elekuischcr Zeit- 

B 

Electrical time fast 


• 

5 V. 

r # 

iunder 

• • 

3 


. E1Z 

Elektriscbef Zuoder Electrical (fuse)- 

•* 

: LZt • 

Laagxcit 

Long tisse (delay) • 

• 

V 

VZ 

_. * • • 

Vomugs sunder 

Safety fusing • 

h 

z 

• 

Zuoder , • * 

Fuse 


Ztz 

Ze its Under 

Time luxe , 

t 

Zu 

Zuiau © 

Addition * 

1 ♦ , 

ZZSt 

Z onderxw ia c hen- 

4 ng 

Fuse * a tens ion cap 


» 

•tuck ^ 

/ 

• 

Other German abbreviations are given at' the cad 

of 

this German; section, following the Vocabulary 

' ' 

a 

Several of 

the Genuair boiKb 

(uses were examined 

ac 


Picetinny Arsenal u« can be seen froth tbe followiqg rtp yti^ 
s ' A.0. Schilling, Pic Arstt Tech JRepi ij£2 (1945) (atemicaf 
i-wg Delay BombFuxe, El AZ) ' \ 

b) A, B.Sc tulling. ibid. 1574 <1945) (Mechanical Time Urn g 
Delay Bocnbtuxe, L Zt Z) ‘ f . 

c; A.BSchilling, ibitf, 1581 (1945) (lc?t**ianooue and 1.nog 
DelaV. BombFuxe, El AZ 55A) _* 

(See also Aerial Burst, ^ntidistupbspcr and .Ekctfic Fuses) 

B. . Preleetlle Fuxe (Gescbossximder) existea eeen ia 
a grescer variety chan bomb fuses. The former. may be 
subdivided into Point Detonating (P.itl *) and ^0aee 
Drtonatiirg (DDE ) types. A brief description of typkdl' 
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Gar 19 


Gtnnx* projectile ?uxe* U ** Enyi^*bur| 2) 

The .following tvpes ar« h$i*d sad briefly described 

in Re/s 3 wd 5: 

J, p®l*t O*fo«<*tl*9 F«*e 

1. Imp Fx AZ 1 used ia 75 mm sod larger »heaii 

2. lop /* AZ 2 use* nor indicsud (Rsf 5, p 588) » 

* Pete Fr AZ 21 Sad** wire the me sc important and 
uied throughout for G«mea Artillery Ammunition, Mostly 
/oc 73 m mad larger caliber*. Ail the differeoi /y*e# 
b«a/iftg the number 25. »*« sinilai in functioning. -nnd 
nmjOf ^*x»| Aem 'were ia delay. The 

‘23 type foxes sxisted in th* following variation*; 

a * perc F* (with delay 0.15 *ad 0.25 sec) aluauoun 
body* AZ 23V<0.15) and 2)V(0.25) uied ia nbclU for 
75 mxn c«a and 105 Howirser <Ref 3. P 339 A 
5, p 371) 

h) Pete F* AZ 23Geb used io the 75 «o Wouatwa 

W-k b«i» Ar»V(0.J3MP0-J AZ 
23V(O.ZXPf^ »>»« a** invested (Ref 3, p 353) 
d) Perc F* pi malic body AZ 23NKPO used ia 130 wo. 

Siaoke *h«W» (Ref 3, 607) ' i 

«) Pete Fz *iac body AZ -23 V <0% *5X Zd) AZ 2) * 
(0.2))(Z*7; uses aot indicated (Re/ 3, p 573) 
f) Modified Pare F* AZ 23u®g used io 75 * 4 »d 

105 wsHE shells (Re/ 5, p 575) 

. g) Pe»c F* AZ 23/28 used in 88 m HE AA shells 

(A«< 3, p 3^9) 

h) Free Fx (daisy 0.15 sec) _A Z 23/42 Y(0.15); **e* 

- indicated (R*/ 1. p 573) 

i) Pe#< Fx (modified) IJgrZ 23nA used in 75 mm Light 
Infantry funs Artodier model of l)ffZ 23oA was used 

in 2 U> mm Rocket 42 (21 cm V** 42 Spf) (Ref 1, P 58)> 
l) Pex< Fx snd Pete Fx (daisy 0.4 sec) *JgrZ 2-3 
and 2lV(Q.4);. uses t\,ot iaJicsced (Ref ), p 346 8 5.p )T^ 
k) Pm* F* *J*rZ 23Nb (sigfZ 23Nb> used in Smoke 
shells (R cf 5, p 575) 

D**' less importer, version* o/ /use 2) included: 
AZ 2> (obsolete), 23Y<0»>. AZ 23(0.2) sad AZ 23 
(O.zyumg: (Re/I.pp 57M) 

4) Small Perc Fi kUZ 23 Swi.i .si.ted m .he follow! 

ear ia turns; - 

•) Perc F» (smell) klAZ y 2) used itf .75 mm HE sad 
75 »ur A 105 mm Smoke shells (Ref 5, p 576) 

b) -.Perc F* klAZ 2)Nb used ia Smoke shells (Rtf 3, 
P 578) 

c) P«C Fx w»!h deity 0*2 sec , modified klAZ 23V 
(0.2Xu»f) used 10 75 «a A/T Gun* 40, 42, 76.2 mm 
Rue.Uo A/T Gun 36 sod Field Gun 39 <R«f 5, p 574) 

N»x«: Other, less importvii, eemioos of small fuse 23 
kncWed klAZ 2JY(0.2), klAZ 23/1. UAZ 23V/0.2) (Pr) 
sad kJAZ 23NHPr) (Rtf 5, pp 5/d ft 57 8) 

5) Igni/crou* DA sad G<sx< Type Fx (wkh s combined 
giiie sad DA mechs*iis«o) AZ })K used la 170 mm riE 
Shell (Ktf 5, p 560> 

6 ) Mech !n*> F* AZ 33 used in HoC projecciles (Refs 

3. p 333 A 5, p 568) 

7) LVioasnog Imp Type Fs (with DA mechsoism) AZ 39 
used io 50 men HE shell (Ref* 3, p 3)7 jc 5, p 569) 

3) Per* Fr klAZ 4QNb Jc 40Nb<Pr) used in Smoke p*<w 
i«cciles (Ref 5, p 5?9) 

9) Prtc Ft A2 47 k AZ 48. sianilsi ia constfucttoa to 
AZ 19. *«re used in 20 mm Aamo (Ref 5. p 37 1) 

10) Prtc Fa AZ 49 osed ia iD mm Shell (Ref 5, p )71) 

11) DA F* AZ 150 Jc LX)RbS used in 20 com Shell 
(Ref 2. p >15 Jt 5, p 564) 

12) Imp Fi AZ 15C2F used la 20 mm SheU (R*fs 3, p 30) 
k 5,p 547) 

D) laif Fi AZ 150 3 used in 20 mm SWU (Refs -3,-p 309 


U) i=p Fi 
*5» P 547) 
L4) Imp Fi 
.A 5, p 547) 
15) 1»P Ft 
3.P #’4 5. 


AZ 1504 used ia 20 mat Shell (Refs 3. p 309 


AZ. 1531 used ia 20 
? 549 > 


Shell (Rrfj 2, p 315 


16; itrp Fx AZ 1532 used in 13 mm Projectile {Ref 5, 
p 556 ) 

17) lap Fx AZ 1551 used ia 15 m« Projectile (Ref* 2, 
p 316 *\ P 550) 

18) Fit AZ 155 2 used ia U Projectile (Re/ 5, 

? 556) 

19) DA xod Gr*^« Ft AZ 2492; us«o not iodicstod (Re/ 5, 

P 556) 

20) Imp DA Fz AZ 5045 used io 20 msa Shell (Ref 1, 

P 552) 

21) Mech Imp Ft A2 IT72 used in 28/20 ma sad 4Z'2& atm 
n't shell* for Tsptred Bore f*a ■ (Rtfs 3. p 313 Sc 5, p 533) 

22) ’ Imp AZ 5075, A7 5075 eniC i DAAZ 5075 used 

»y 37 »m Rodded A/T Bo(3.7 cm Psk Scielgrsaste) - 
(Re'f. 3 r p 319 U 5, pp 554-5) 

23) Imp Fz AZ 5095 used in S* mm A/T HoC Rocket"' 
(Ref 5, p 555) 

24) Imp F* AZ / Hbp used in 150 «a. *vhell *tii BC (Ref 
5. P 586) 

25) M«cb Time sad leap Fz Dopf> Z 28K used ia 210 ft 
280 mi® projectiles (21 cm HGr 38 flr 28 Co G' 39) (Ref S, 

P 6(^5) 

26) M«ch, Ti®« ind/or imp Fz* DoppZ V60 Fi used is 
as mm sad 105 mm HE AA shcllj (Refs 3, p 383 A 5. p 603) 

27) Ditto DoppZ S/60 ■; uses no; indicated (Ktf 2, p 4)8) 

28) -.Vftch Tim* »nd Gr**e Adioo Fx DoppZ S/9CY41 used 
in 170' mm Guo id Mortsr Mounting (27 cm K i MreLsf) 
(Ref 5, p 601) 

29) Com binstion Fz Dopp Z >V 160G*b used ia shell* foe 
Mouotsin guns (Ref 5. p 596) 

30) S^>ers^>sitisc luj? Fx ERZ C/28’ used in shell* foe 
N»t« 1 guns (Ref 5, p 565) 

31) Elec Time Fx ElZiZ S/30; use* not indicated (Ref 1, 

F 605) 

32) Imp Iastsntsaeous sod Dclsy Fx under BC HbgrZ 33D 
•used io 210 mm JUckrt (21 cm W^r 42 Spf) (Rtf 5, p 585) 

33) Ditto jfbjxZ 33X used ui 170 «n HE SieU (Rtf 3, 

P 391) ' 

)4) imp Fx (Russian Design) RTM-1 used ia 76.2 am 
HESbelJ (Ref 3.p 577) 

35) DA Detoostiag Type Fx ICZ f 4.7 cm pak Spiff used 
ia 47 asn HE Shell (Ref 5, p 566) 

36) jieci* is? F* (with s self-destroyin 4 arrangement) 
KZZeriPrused io >7 mm KZ AA Shell (R«f 3, P157) 

37) DA Mcch Imp Fx (with s safety device whicE ia released 
by th« disimegxacion of a p«Hmt of gunpowder) KZ Z«IP* 
userd in 37 mm HE A/T &«U (Ref 5. p 55 n 8) 

38) Mech lag. Fz XZ 38 u*<d in 40 am HE Shell /of 
Bofors Gun (Re/s 3, p 325 & 5, p 56 J) 

39) DA Imp Fx KZ 38; use. not indicated (Ref 5, p 561) 

40) Mtch Imp Fx (**lf-de*tr trying) KZ 40ZerlPr used 
in 37 mm H E A A Shell (Refs 3, p 315 & 5, p 557) 

41) Graze and DA Fx XZ C/27<LM) used io peojeciUo* 
for Naval Guna (Rtf 5, p 565) 

42) DA Detoaatioi Type Fx u««d in 47 mm HE A/T Shell 
<4.7 cm Psk Spgf) (Re/ 3, p 327 * 5, p 566) 

43) Imp Fz (Czech Design) M 35ENZ 3/40 used in 47 mm 
German Ammo (Refe 3, p 331 * 5. p 563) 

44) . Perc Fx (Skoda Design) used io 75 mm sod 83.5 db 
pfojectiles (Rei 5, p 589) 

45) Combination Time and Imp Fx VZ 25:uses not indicated 
(Re/ 2, p 318) 

46) Perc Fz WgrZ 36 used ia 15G mm Rodded Bomb gr 
200 mm SpigoC Mprtar Bomb (Ref 3. P 38 9) 

4 7) Mcch Imp Fx VgrZ 38 used in 50 mm HE Me*tar Bomb 
(Re/s 3, p 535 A 5. p 592) 

48) imp Fz VgrZ 50 used in 230 mm , 300 mm Sc 3 20 am 
Rockets (Refs 3. p 397 St 5, p"59 3) 

49) Imp . Fx (plastic body) V pZxZ ACB used in 00 mm 
Smoke .Mortar Shell (Ref), p 381 * 5, p 59l> 

50) lop F* Z 45 used ia 20 mm Shell (Ref 3^ P 304 a 5, 

P 55 1) ; 

51) Mcch Time Fz ZtZ S/30 & ZtZ S/30fgl used m 

38 cm Sc 105 mm HE AA shells (Refs 3, p 359 & 365 sod 
5, p 594 A 597) ; 
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52) Salb-Dnatioyiag ?* £2 1505 «*a« *■ 

1) Usp.F* NZ l}ll y*4 mm 1f*\l <*«*» 3, p 399 

2H«P BdZ 1512 ***d U 20 n« <ft«jn 3, P 3» 

*5,P#*> 

_ . —. . i . — - • «i i n _"* a. _’ x r\ ft\ 


G^c .63 , / * . . '*' / ' ‘ * 

It.: ,V«fx6ganing“ (without delay), whiSr : *»V* aigiufy "■U 
, V«r*6(*flinf" 4vi* h delay). £ s 

1 QjtSer Gstwaa ibUtviatioBl ** ®* * 

19 this German section followiag t he Vo&bwUiy • 

_ "Americsn sod British Abbreviates* . J 

“ .rAncrliM M^ SHHsh; Abbeevlpfiean AA* Antiaircraft;, AC 
w .Aircraft; AP An»or-?i*ictaf A/P Aalipetsoaael; A/7* 


3) ’ !■* F* B42 X513 wad im W ^ Shell W-«f5« P 609) * % ^a-itiaki ■ Bsae; §C BalliaJc cap; |©F* Bate deioeatia$ 

4) Imp .FA ’p4Z 5127 Mod i*9fmw APC 8C Sfc^il iRaia fuio; • C Capped; 0 De*o«ariag; PA Direct 1 Action lit* 

2, p 319 fc 5,> 509) • ‘ ' * j, j Electrical; Fa’Fuie; HR High explosive;. HeC Hollow charge; 

3) Gr*»4 Actio* Fa BdZ 5130 **«d Mi 57 " * od ®«Jm Impact; -he . Inceodisrv; *' Mark; *U«h Mccbaaical; 
*—k (5,7 «a SMlliMM* 41MM* 3.» «»»*. P*« P .rc.-io.- . .. 


.'It I 


4) l*p Delay Fat BdZ.C/30, of 1 * ia^hwy N«*al ««■» 

7) Iwp^or Cr«M. A«HNi f* BdZ DCV. ** 150 
Rocket (Xef 3, p 42$ * S» p 62?) , V. ^ H fl _ 

9) DA la* F* (Small Cavity) 50 mm AP **i 75 mm HE 

*elU (M* 3, P 4U At 3. p -617) _! _ , ' . 


v References: ' 

1) An oo, *E«e«y Bo«nba .sod Fuses", War Dept TM E9- 

>993 (1942) ’ * 

2) E.Eagle* burg, *Tbe Ompoaesta ol Gsmaa Artillsry 

A*N4uaiciea", The OidoanC* Sergeant, May 1944. pp 31Vl9 

3) Anoa,."German Attilltry Pwj^ctilaa a*d Fa»*«“, Ordnance 


t • \ 

■ h< : * 


9). DA lop F* <U*I* C4V»ty) SdJLf 7.5 .fr. p *I* Soaib .Diapo.al Cotwc, Abardaao Ptoyi*$ drooad aod 


i* 75 APC Sfc«U 3. p 411 A 5* p 4^0 


USNaey Bo«b Di«po»»> School Waakiagtoa DG (ab^t 


LL,.10XJ*f 4 Jm_«Z,< 7*62 <» ia 75.2 m RtioaiM daoiiA, 1945) v 

. iAaiU <R«f 3, p 413) ‘ ^ ... 4) Anoo, "Gamac Eaploaiva Oidna^t" (Ba«b Fam), 

11) DA W Fa <S-oll Cayty) Bd2l-t.» c« P*#r\w*d to TM 9-L985-2 (19J3) ' . 

mm AP Shil Hfl«fF» FF*t^ -A)"A^- VVrifli -^gboafo QrA ianga* (Ptoioctila FWJlk 

k \tolJ* (MIO?p‘4l9 Gr * J9 5?*p U 622) f *» Tr,U (HE Tmws toiJUrjr Tr.») (ZBmIm- 

14^4^Tir*NSw5 aaJd ia ^7 aa AP Shall (Rtfia 3. •■») ia daacfibtd m iba jaooral aacnoa). . 

^><407 * 5. P 615V ' ' '• _ .Tba iofonM^ow iir-Tabi« 17-.U taka* fro* picaMar 

v** 13) pA‘lan>a<t Fja (Skoda Deai«*)JWZ 13-2W-39; *W» Araamal TacbaicaJ Raptat No 1533. pp 1 L4^»i^ CAo»- 

• mm (*«f 5, 611) ■ ic*l L.bcmiofy R.po««,.,(SM-n*Mt . ' 

16) Eiic F« ERZ ^9 <m*i U 1JD — ft 210 « P ' _ „ , 7, . . ^' w 

Roci.t.(Ml. ), P «)* 5.^23) ^ -C rj.-W.S~ F»..fc.- '5 J’. . - ... 

. 15) l* - C»WK* D.~|») 27/)4 IZ«w^ gm. 6« D.to^too t)--d i. Fm. 

■• U 37 m Poliak D*aija Sball<Raf.3,p ol4 >^7 •• *.> ■ - 

-ia> Umth W Fa WZ 36 uaad k >7 y W^Pdliik Daai** ; pwl«tt«r».Saa-‘Galoat. . ?. 

• £j' ' - . ' j Gallorr-Toaflnp. $«b Varaockaatracka. 

• • Followky M abW«Tiau«iMi a*4 4oat^oauo^ . aaW . ' 

far prtyaatUa faaaa: 6^d»%H:kpaWoaa« (Gat Prataara Cartnd^aa). S«a ^aafal 




MZ 

P«tfZ 

Ekz 

E1Z • 

* 

KJAZ 

Kj.CZ. 


VpZ 


+ / 

- ’A 


• EapfiadlidbM 
.KopfiMr 
EUkttUcbar* 
ZJUdar - ‘ 

. XlaiiMalaablor 

aladat * 

Kop/aOotkr 4 


V V 


*Afl(*t»oaiak>der 


, i i ' . . GaUary« Taatln*. S« Veriackaattack«. 

ft. # 

(rwadnoakpaWonafi (Gat Praaaara Cartnd^aa)- Saa fiHlil 
I mp ac t faaa, p^k« JlKt’P* aactioo a»d aiao eba arricLa aatielad "bta'Eatwic|cla*c 
aatioj (PDV*»« ' 1 Gaadxuckpatrooan ia DautacbUod" by E.R. aoo Hors y i* 

R*oe daroi*atiai|(BD) faoa Exploaivatodfc^ 1954, H«fc 5/5, pp 54-|. '• 

CoiabiaMtoo faaa (ti*t . Goaoawa Matwl TraaWa«4 « such aa ebroMtiamf of i»oa , 
a»d iapocr) or Mt€ | ^tjdca _by tba diffusion of chfonout -cblofida 

Saaaitiva cypa of PD vaooi Of hi^i traparitui* »ia .briefly, da act ibad ia BIOS^ 

t # S. i t at ? . r _ _ ^ v • a* . _«^ ^ i / v j * 1 r a 4 # « a 4/*\ »• • 


CombitMtom !»« (tiM 
- a*d iwpocr) 

Saaaitiva type of PD 


fuaa <u*d«r Ulliatic cap) Eio*l Repta 839 (1944) tad 1534 (1946> 


J^U err leal 


U1 iiapocr frw; a wall 
PViw 

Pphxt '* • “ # 

PD fur* uwdar a ballistic ’ 

f O 

rap, «»ctpi ia tbacaaa • 
if XZ 39 aa oediaaryPD 


Uortar abaU fur*, ihfadety ; 
|uc or howitaar akalf ^ - 
fura 

Tiwa fusa 


Gaalaaa Dai ay Oafawasara (Elactiic). Garmaa pa a Iota daUy 
datooarora. of WWI war* usually prepared aa* follow*: 
A! or Cu datoaatoc abclla (HBlaa) haviog aa ootsida 
diaarttr of 7.20 am (for Al) axtd a. length raogiag ffoaa 
52.5 to 85 aa (depending on eba delay' rtquiiyf) waya 
tbcaoughly. claanad and dried before loading. 

- Terry 1 die loaded fixer in cwo ixicreisseota, a torsi qt 
0.7g, to serve ae-a base charge; tbia was fallowed by 
an initiating charge of 0.3g of 60/40 L A /LSt aaixture- 
a ad a perforated (reinforcing) cap all pressed at 250 

“• * kg/w*2; 


ZtZ ' ZeitaS^Ur Ti— Noca: Jetryl, aa well M LA and L St , were pceriowaly 

■y . ,, , f l . , . i .w dried torn maximum moiatwe content of 0-1%. 

^ • W1 5 After keeping the joaded detonator* for* 3 day. at 50° 

.«*. .tall.; ifc. ZttlP tU pr«..Bca c* ja IO ,. n „i , U a . ei . oi *o..w. 50 »* of 

* P*W« - F»»f » '«!*«*« loo.. co«po.iti6c *** ptacxf o. wv 

a caatxifugai ftxieg device. Fuzes with a setting device . . 

1:/^-^“' ^T’ - No«t TbT'ui.«^di«. * C ^o.h^ ,'(p«*d. f .d of 

• . .h. m ch. —uo. !o , m . loo.. d.U, 

ftf.rr e *“? •«**•*. d * ,,T « a0 7 a *tl: ’ co-po-uii <A b. 1 w.d «.t) .h. co»po.k«o« 

7 ,B fv“ ““ ^ rrf r^ f r i . <la7ls«.>. it.. c 0mP o.^^. ^ ^. 

delay , die V* * temping, followed by numeral* aueft as KLm - f . . . . ... __ tk * «/ 1 a /il Sit 

V(p.25>, d.Uy **l «h. th. p«i«xi of .•“?».“*>* J. U X 

d.W. TW u, w . -O r . .«h 8 «o^fc.r. > 0 ^ -“««• . p *r**“* > ‘ o?V£* . 


Sb and XJfnO ) forma a loose connection between the delay / 

composition*™ loaded o* at) and the 1 ore iatiftg compo* it ion 
(L A /L Sr >. The intermediate composition- burns with a % 
suong fInert which facilitate# the ignition of L A /l. ^ 
miJtVve. Mi^ires are possible , if thd delay-miatumt U 
placed in direct contact with LA/LSt.( ^ 00 ^ ^ . on . 
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»/54/>L A /US* 
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49/55-L A/Ufc ., , 
LA /C* •lllcM*- .- 


LA* 

■ > 




{J4/4J/32/1- W mtk 
r«Wll F /KCK77 

/ft# 



- 1 - 


jj/rt/jm fakkl/*/, 

i**6/34/M<r/xdo., ■' 


jtfii/w^r/Edo,/ 

• *SV • fc - rt U«. * 

. 54/Wj fi»ao t /«u^/ A 

•/M/M/Mi.r/HCJO-/ '.. 

( 35/37/1 ft/UKClOj/lfc^/C/ 


LA 

LA 


tA/U*i ' * 


LA/Lfc 


2Wa*nM.r/KCio l 


<1 . 


0/41/M/MIF /*O0J 

*W .. 


14/SfrL A VU * 1 . 

J3/4VL, A/Lk 
;LA/kfc - 

«/J5/-L A /L S« 
J5/43/-L A /L fc 

• I 

35/45/-L A /L S«- 

« 

'■' t • s 

'M/HA/UdM 


. U ' 

*P*TH/THT 

• 0 

writ 

'V 

' PITH ' 
JG/30-THJ/ 
mtfl 

• PIT* 

_ * 

MTM 

-» ’ ’<• 

— P1ZH-- 

PETN 

per*. 

9 

0 * 

PkTMiW 

9 

PITN/ma 

A 

W/VPVTH/ 

PITH 

PtTN/*«« 

IPX 


37m AP thill 


47m Af Mil 

n • • . 

50m AP m4 HE 
MU. 'SOm CH M» 
MM AP Mil C? 


■ ; *©";• . * 

• £ 

* * 

% •* 

- ‘4 ‘ 


4CM Hi; Mil 
50 m HE MU 

HE *9*t h«« 

>7M AP MU 




47m HS iM)I 
4\m WE shell 


AP 4mU 


73m AP iWU 


AF-kf» 

ap +*n, 

AP sMU 

AP »htU 


1 . 
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f ■ 


31/74/25-XCIOj/hhjIj/ 

I* 


i4/3</4i/UH r /xao / 

/1 «W>~ 

% 

. 41/4l/J/lUk.««V ■•' 

: -SS^V 

6 >/JVLA/a 

•ItLcU* *W PETH 


KA/LH - 

(5/74/1PPCAM »h/ 
tilledW (23/3J/2J i. 
KCX) f /PhOO < /»ili«— ) 

HP 


5»/»/7-L A / 

L S. /«M 


UA/LS. 


Mm 


94/4-L A /wbkm 
M/4-L A 

a 

t • 

LATt* - 


(S0/40-L A/L S. ’ 


. 40/60. 

-t£t>y 1/TNT 

PETH 


: t7/l3 
x*PETN/«x 
■ad vttvy) 
-booattr 
, . PETH 
. 7 P£TH > 

K . • 

' * 

^F.TJd 


XcIUmaa 35 


TallmiM 

47 AT 43 


%**> M*C 
i Mm m 


WC MK3I, 

H*C +*UW 


AP A*Mr?Wf«iftt; A/T A«u«b^ BD dMoMuisf; C|4 'Cli2 
HaIIPw (W|t; Haw Ho+iX**r, t A Laa^ »ju<W; s sL St • Laa4 
0 Pmk 4mmba«c; PATH PAmMyttoitof cMatoM; T Tin; 


A/T Rocluc 30 
Mm A/T,HoC 
s Rock*c 
, Mm A/T 
•RackAt, 150 am 
i&ockmt 41 
difc-i *ock.i 42 


; > J r »»«T N I ki* - «- 

Myjtew; M P Xtreacic ^ Ima a W ; 

T^lAMrffiA LA«I mi- 




1 


2 


f v / . -G#t66. 

wrxt #t«p wm to pc«a« W«o^ 9 «tACt with rfct iwt- ‘ n < 
coAfTcaitio® cht d«Uy «Uia*«m c 90 ($ a com* ttt 
pitind pulvan^lint mixttq* Sb h*4 XMaO f » -Tht fc l/k, 
v d««CMtoc fk«H •« thfB cria^4d‘jv«i tha upp«r Rif 

of tb« d«Wy sUava ift.ocijcr w pr.orUr ••mt for , r . 
'WMj>?Uot afcaliiif ,plvf* ,* mA GaI 


of C 

a 


11 • dtMity of 1.45VK»M.«f €ppl##iM jlM M/kt, t«pp* 
«tatui« of viploaio* 24i5_ t toImm of pto it NTP 144.4 
l/kj p s>tcafk tHi rnmf- # - 

RiftfrtciiP^iM, Nuroflyc*ri«{l$2i), pp 37f M4.39L- 


AccwrdiBf to CIOS Rtf 1 5.4, tba gtaUia 

d«My powder <alao calltd ‘fMlepa 4«Uy fuwr powdtr, > 
cooAioccd of abo«( 70% $b powder and 30X K ptnnao jaaaia 
foe alow Wraio|, « about 467* $b and 54% K pen^anfante* 
for faoi\ baraiag. par wan W^ate waa ground in a diac • 

or plat« ccaabdr will to appiqiilipwly 90 «H«h. Tha $b 
waa frouad r bow Iftwapa * in -2 vibratory ball will and dia 
powdar waa «noti«trcd ky a *crcw f«;d into ao aii aepararoc . 
TW fiat* whick- did not cxcaad 10 mi’erooa in aixt Ware 
collected ’and hjanded witb ib« per«kanga»yf> by means - 
of a twobHo* will. Tb« reaoltiqi mixture wan compressed 
into taUeta ia a rocary^ multiple puocb press* (It it as a u toed 
(bat' the fableti were formed to give more intimate Con¬ 
tact efcerweea (be iofreditata). The ,tablets were*, thin 
broken do we ia a plate 'crusher mill ^sad rbc' reaultinfi. 
powder used for | filllag detonator*. • 

The inddbend ajsembly_(a«t Fusefiead Minufacusi) cop->— 
aintiaj of'bridpe wire y i pa iter bead, two lcad-iq wires 
(insulated by Uipolam) and tb'e. MipoUm plud «u' in- 
xertfd ia tbe detoeator shell in • such' a maadcr that 
the plup rcaVcd on the shoulder of the detonator shell * 

* formed by crtaking. A second crimping was then made 
. above the plug sad the lead-'ia wires were conaectcd 
to a source of electricity* when the detonator Wne to be 

'-***• ‘ * : \ '• ' 

Reiefdacea: * * «, -if * )?/-.* 

1) A.Ashcroft e« al, B I 0 S Final ReptTA35r1 tern 2* 8 MS O 

Lomdoa (Ip46).Appendix A3 . ‘ '/*’ —_ 

2) Anon, Manafacture of Cermaa Detonntore and Detonating - " 
Compoaitioas, FB Rent 95.613 (1947) ion B to L incl). 

CiwtWm.Sii Geadruckpatroaea: ^ 

CafenlMlfn. odwVfCdineltlw (Adoniog Toward, 

or CuMlnciee Priming), la..order to iocreaae the efficiency 
dV an -exploeiee charge lit was initiated aimnlraneoaaly 
from the oppoaile ends; using |wo eieccric bine ting capa 

or pieces of detonating fuse. • • ‘ . 

£ A^tnttbaclier r Sp*eBg- uad Scbiesstoffe. Ziir»ch<194»h P 133J. 

• • i i* * 

CntdrUa-Aafrallf (GoUd^Aitfalite). A plaatic- low-freexUg 
.ettlosivf baaed 00 dinitrochlorohydrin (DNCH). Several. 
varieties 'existed, of which the compositi 00 manufactured 
before WI by the Dyoamit A «<5 waa widely ua*d in 9hmh 
sinking by the freezing process and also in other rock^wotk 
* where low-freexing dynamite ia deeired during tbe colder 
parts of the year, aucb as in building water power planet.^ 
’ It bad approximately the following compoauioh and projH 
nicies: gelatinised M dinitrochlorohydria (DWCH), includisg 
MG 30 ! mixture of DNT and TNT 10, W>d Am and Na nitrate 
with wood meal 60%\ Trauxl'feat value 400cc ( Pb block 

crashiog 1B.0 Wi aenaitiveoete to initiation required at 
least a No'3 cap. propagation (gap) using two 25 «• ***• 
fridges 20,0 mm, velocity of detonation 7300 m/aec, heat 
of explosion 1127.5 teal/kg /temper acure of explosion 2334 * 
density 1.45. 

The gelatUe-Aatralii which waa penamed to be trana- 
ported 00 German iraiBoade was required -«o cootain gel¬ 
atinised diflitroglycol 30i aromatic dinitrocom^nmd* 8, 


GafutinmCarUait (Gf laiimCartweite). Several varieties 
of these permissible exploeivea■* are deacriWd fay Na»M. 
Nitroglycerin, Balumof^ (193B), pp 407, 41J A 44l, aa.can 
be seen from Table It • f> ‘ 


TwWa 


Isgredients md - 

»onr p>ffy|»»_ 

Amaitfate . . • 7 

Na ftiimt' 

K titrate 

NG (mined wiib called cartas) 
Glycaria glaa geleiia 
Na chloride v 

Vegetable meal ? 

TNT ' *. " 

Ulmpuinl'_ 

Oxygee Balance’* 

Traasl Ttm, cc 

Velac of petonaftea, m/aec 


(3elaH»>carfaaaiiea 


41.0 [ ,46-rl31.3 


•23-6 
4.0 
y 24.0 

i6.o 

5.0 

. * V 

- T~ 

-13-1 
* 220 . 


10.1 30.0 
5.0 

27ip 50.f 
4.0 - 


4L5 


H.fl 

M 

15-3 


fu f5.) 
200 225 


260 

23W 


Oa f arUo ChaddH (Gelstia-Cheddifte). Gelatinous V*j4ooiv*» 
baaed an chloratesauch ae No chlorate 70, ud cdhd 
cotton gelscieuted widi liquid TNT , 30%. . 

Reference; P.Nsom. Nitroglycerin, Baltimoin (192S), p tf). 


- • • 

Cof oHmP ehm m l t<Gelamn-DebewaIf); % A »rpe of lowfaten-. 

leg gelatiaoua expionive emnufd before Wl. - s 

Table 14a givjca two typed A and B- S 

• * 

• • TuMolRo 


Ingredients and sonw properties 


Din hro glycerin 
Collodion coups 
Nitxotoluenea 
Naphthalene 
Ammonium nitrate 
Potassium nitrate 
Sodium nitrate 
Alkali chloride . 


Trxuxl Teal, cc ^ 

Charge limitfin firedamp, 




27.4 - 

0.6 

4.5 
0.5 * 

32.0 

2.0 

5.5 

27:5 0 

233 ‘ 
350 


27.4 

0.6 

.3-5. 

32.0 

2.0 

'■ ^o'.o 

70} 

700 


3 RefcWoce: P.Naouin,,Nitroglycerin (1920), p 419* 


MoMiic trinirpeowpouad. 4; Am nin«c« »o4 r«a*»Mc 
^•1>58S. fu ptoperti*. w«e: Tt.iffl **lu« '4l5 CP. Pb 
block criuUdi 19.0 mm, -M.iarif.'., to iaiti.rioB r«- 
^aiwd ■(. !•*•< Ne l c.p. prop.*»«<«■ (»«)(»•*"* f»« 2 5 
cartridge^ %rzy~mm] velocity of detonation about 65Q0 ®/* €C 


Celwfa^Onumlt (Gel at in-Dooarite)* A type ot geladaoui 
industrial exploarve coetaiaing about 5034 of An aitrdte, 
30 % of ailxture' of' dinitroehloiwbydrin Witb airrogiycol £hd 
20 % of other iogredienta. Ice properties are; temp Vf ex- 
plot ion 3225° C, vof of gases at NTP BDJ i/kg t camidAt' 
density 1-45, specific pressure 10100 kg/cai2, vein* '.of 
detoo 62^0 «/aec*'Traual tsar 3B0 *Cc and intact qtagUivtcy 
with 2 kg weight -2Q'cm* ' 

t ]a o Donarit Gelatin Type.^ioder Dob ant) • 

Reference: F.Weichbelt, Spcer-gtwcbnik, C. Marbaid^ Halle/ 

Sul, (19JJ), pp 37* 575. * * - . ^ • 





'• ' \ '* ^ G*f 

. • \;. '- - ’ 

■ttSSST !. ^ * **« ■■ >«’ 

•;r Kt io 45S W * li^M •ltti« : «W* t««ch ■» NG3 ,"*** 4 . 1 * 

’ L'»««j'l^nir-nT- , — l1l ~ Ji; **e<Xto««od »'*• J3* *f Zui«»efcr- 
,wi«w*ttilW fo *b* U^ A *dap«* • 

Tt*r •*» b. »«Wm*4 i*» tU l»Uo*U* 

A) G.*»mU* 1 «** W Qrfn** 

' fiffinltly <»•* ' ' ' . , ... 


Q «• “ *• *"*«•«* •* G"***-* <***• 

ad. s jU«-4yMniM«). ^.'v,...- _i-u. . 

t* *« A *•*•“>*« »>•»••■ *• 

•*i* * «*> 19 i 

**•« which cumin aaiy » ^ ^ ^ 

iMM iMlMim Mf WmM Iwr - jf f fkl Hr *•«*' 
^ imgiycel, 4WwaehI«hpdrln, ^ 


•n* (oUo-i-j co-p-ici*., by Setter (R.f 4, 

P B3), My b« V**" ■* « «*■*** a( ih * 

fri.rtax.."^ dyn*nit» : NO with >tro|tyiol 62.5, cqHod 
cotton 2.5, N» ot.X-Htr.ti ^/« K p«rchl«*t. 27.0, Mod 
wood n»«t or ry« M.al MR- wi* P»«P««d eh.lk (SchllM*- 

krtidc} added 0.595* v , 

To iS* B gro up belong dyonndtae ia which pan n< 

the NG im replaced by diaiuochlorkydria * 

• Son; Arowatid niirocoaopgadr hw kjto m «**•* 

• coaauritn w wpUce part. oT the NG« * - ' ._ 

To 0* C *to* balof* erpioeirea containing 

UMH pl MG wd •»•«*«« “*W' rf c0oU “‘ *,»*"" 

• 0^1 « «lk*H chlMidoa. Djr.M»i«.i »bi«N tccwi iMfrr 

‘oMMCI of-. Mil-(•*• -•*•• 

fc«UM •• «>* *'«'**•_ _ 

TaU. 19 which follow. pm c»f >« i ti— mf M* 

pmri.tl*. ml ro.ic.1 ■.Uii»A*~*‘«* . 


\ 


|ny>n k» 


Oriindcorin* 


n •«' i r A ,i 




■V -■ 


mitom. 


HI 


Oolu* •*■><*, »«ck 

i« mlUU ckUri4«« < 


TmmmJ Ta*«, cC . 
Pfc )UWhCn>«yi« 


, w 

560 

24o* 


IT ' 


•M-4 1 

400 

?OJO 


II • I 


250 

19* 

• 

6500 


Hvac * EifMM 
^alA|(M z O aop» 

Tr» oI E*pla, # C 


oy> 


2500 




m (WaolitiM cW r . w«Jl u m nm kaW piiula.; 
(S«t «Ja» A—oifyiiaani,, A w —i^aiotW, Papa /M iW 
tfaUuwOyawicX' ^ > f - e \ 

•l> PiUwaa, Ninoptycotta •«., B aUiwk (1921). pp' 3JX 
)i4«ad 54^50 4 '• 4 * . 

a 2) JoPkpiw likalWar. Potdm.kc , Pads 
» Aaoa^ Mliod aad Eo«ay ' ExploaWa*. ’AkcnUak Pfoviap 
(1946) pp }5Ii2 4 

4) AJrfMcbacbof, Sprtnf* aid Sthi tM tt O t, Ziikk, fp 8V06- 

; ‘ . ■•_>- • /• ■ 

Cdf t a a L— n il (CfaUtia-Lcoaita). Oac ol lha,p«raii»»iWa 

'l . 1- . _. . .« ♦. . 1 I t. . 1___ 


tsplo^iYas Maald kf . Vcsuiaacacka 

SpiiDfiioffwnlU ai Dwttiaad^ Hiaia, Nitsopiycttfia (19 20 )b 4 - 

v«*j- * - - 


wffw : . ■ ■ ^ 

$DriCH WiMttoehloroiijrdti.) 
WG (aitrojlyc«in) \ 

► KC (*itioc«Uulo*a) •- 
DNT (dialoocoliycaa) 

Cereal meal ^ 

> AjJiaicratk . ’ *. 

'Km qitrfca ’* ^ 

■ No chloride =' ‘ .»• 

K oifUtt 

,Oi/|«r Balance, *T ' 

■ Ttaual Teat, cc - 1 

(See ne« p*#«). ’ . 


*0.4 

225 


*1.2 

210 


l 




\ > 


'••'H 


G«<t 


Caladaa-PMtaparll (Gtlatia*Pro«peme)< Actodug ro N*»4« 
(Rel 1 k 2) feUcift-proeperitea were lo«-/ft«tia| |eUtio»aa 
•*plo»ive« baaed oo dituuockloeokydria. Table .J) ,iian 
two teeb e*plr aieea. *• ' 

(Sc« pievtooa papa). y 

Itftetcti: 

% 

, 1) Need*, Scbitae- sad Spreagetol/e, Dteedva, (1927), p i>2 
/ 2].Naow t Niiroflycefia, M9JI), p 418. 


2) C.Beylog and K.Drekopf. «f^agac«4le- mh! Ziadeitcci 
Sptlnitf, Berlin (19)6), p 100 . 

• V. 2 * 

* • 

S. 

GalkteeM (Yelloe Pleur). W am T«rmnm©c*tba»ol«. 


GelU^kl S (Yellow Flouf S>. Save ai Tettaaicrodipheayl* 
aultone. ' ' v 


Cd«i«a8Mpeli. S«M aa Gelaiiae-Daaajrii [ Wtichalt. 

0955X p 37 }. . 

- 

% 

• •> 

Ctl aH al Tdill. S«f aadet Sviii Eaploaiee*. 


Gallpalt II.Oa* of the jtlatta dyaamitea Maiifactaikd belace * 
VWl: KG 47.5, collfad cotton 2.5, K aicrate )>.). vpod a*eal 
1.5 pad tye meal V,. [Naoa», Nicroglycerta (1920)/p 3*g. 


MaH«e*TraoWit (Gelatia-Tmaonite). Gelatiaiaad. low- •oletto*. were u»«d i h sow up 

frwe*ia| eapUaieee, MmN for aany year a bp the Ca at roper f< * coattolling |he plaaticity’, au 

SickA«iiup*R|Moflr ta Wewpkalia. E g \ a) gclatiaiaed - NG 27.8, NC 0.7, A* nitrate 30 
d«- awl triniaoglyceiia 47.5, DNT 5.0; void weal 5.0. Am 0.7, wood wa 10.), aad talc 0.5%. 

aUtate 22.5, and Na 20.0%; Tfaaal ealac -400 ^c; A*fe«^e*s • * 

» gelida U ed di- a»d criaitroglyArin 30^ bklT J 0 . 0 , wood l > R*A*cr«ft «t al, BIOS Fi 

wal 2.0, Am aiuaie 40-0, and Na aimee .18.0%; Trauai. M S O , Loadaa (1946), p Al/11 
teat ealea 575 cc. • 2)4>B Rapt 62J77 (1946), Table 1 

Raleteace: Naaaa. Nitro^lyceria (1928), p 36*. \ 


:«p!oafe«B.' G ^*- Mo..), (CH, O V . 

V (162.08) Carbohydrate obtaiacd boat agar-agaT. Itaaiecoar 

««)• Gelatiaiaad. 'low- tolutioao were used i* aoae uMeiia hwi eaplooivea 
r year* bp the Cast roper coateolling |he piaacicity, auck aa U Vettex-faaagit B; 

ku E g : a) gelatiaiaad / NG 27.8, NC 0.7, Am nitrate 30.5, rock Salr* 39.5, grioac 


■‘V s 


l) R.AWroft at ol, BIOS Fiael-Rapt 135; Ite»-2, H 


teat ealea 375 cc. • 2)4>B Rape42,877 (1946), Table 1. 

Ralereace: Nmmmm, Nitroglyceria (1928), p 36 b. \ e-'-* 

——l —.. ^ -:*-•-- Calaanklrebaa Unlaf. la«yC 8 eblagwa 9 ec«VeraMcka a troche 

GaiMtaadranee-Aatredil. GeUtiaoaa ldw4(eeaiag/ dyna»kea , « GaUeakircbe*). See aader ‘ Teatiag GalUriea ia dta 
aaod prior » l¥l: a) rdiaitrochferohydria 2D.0. NG 5X, ' 8**«~1 a^tioa. « 

Cailtd Conn 1.5, DMjr , 5A>, ; at*r.-2.5, Are ninate <36.0, • Caret 88 * Ser ,*DO Gerht • >§•, aadet Abbrevtatiaaa' at 
Na Ntuate 4il, K oaaiate 6.0, and Na chloride 21.0%; Trauxl . .iba and ©t the Gafthaa^-ecriea. * 

eeat 225 cc^aad oeypea balance *♦ 0l4% (Ref 1); b) dinitro- = r *. \ ' . ^ V 

cbierdbpdria- I 6 . HG 4X, coliad Cottoa 0.5| MKJB a.O, DNT G-rfc 848. Saw *60 car IlSraea ^Mlaced atadar^leepoa.. 
4d), .Aet si trace '7.5, floar or potace ■ril.?.5 ( -<N* aiwate 0 -v '!*•-•" ‘ 

8A1, charcoal 0^, caawt ail Aa. aaalaia 2.5, >ri Na «arilah7Trpa Ct-i.4Carliah,.Redaciaa*)Vire Gaa). Saw aa 
chloride 14% (ReM). V . JL. . Tapacad Bore G-e or Sfaaaaebara <Ua. - 1 


lifctnc.il ■ . • •«'. / 

1) ItAAaa.iNiiroflyc.rua, BaltiaM*., (1J2,), p 4U 

2) W Di«io—^r, L<mdom, <4 (1,40). p 554. 


C^Mfc.a.«MI*M.,Mfc« (PioyKtil* Fct|M«. Tw}- $*• 

Fn^a.ii Dnuity TMI. 


C i l ifcnnW m p.'Wihrflr . A 'yminiibi. wfc,lo«itr« -.for **•* G**«fcA«i fAniUnry Pi.c., Gw}. S« M.4.T , li u pe mm ■ '• 

ia mim-z jwUum^'NC JO, An .itr*. 26.5. . " ‘ •" ‘ 

*n4 m» 1 C.5, Nn^cbforfo* 40 an) 3X of a 50X aqaiOM 4#r Owylafo|ia» , (Ran af Paym 


•• a< Ca aafcn*[A.Sw«Wlnr. fcmr wa4 Srhiqa*- lacr»p«),TW rckdoa berm, jxtuw n>4 uwa cd bwraw, 

, Zlrkb (1R40)., »l-2 J. . - . * . offi^rlUau ~yb.,d«»iaw4 daacriW4 ia H.Braaawfo, ., 

,I;>v . . Da% mMiIm* PuiMf, Baclta. (iya(), „ UJ-lo. If w. ■ 

■ li W t itiH ina MlMcaifofoM (C^l*iaUi«« Akilliy ^ of barajM i* gnai, ifc> j**«lla*t 1«’^calUf Schawlt (qaiick) " 
%Sm K^t-Mra, U»44) p, 1U * 20U4. • >nl «J4* -W i. Ion, tW p^«a4 ' i. c.U^ L^.« ‘ 

' ", • (.low). '• 1 


'•# MC>.Sm Ka^i-nota, (1,44) pf> 111 ft 201-4. * 
v r . , : '*-• > . t 

•rfaHaiamfftaf s4n LlanaHMl. In GaUtiaforaa^atntl 

f*c Nitroc.llolOM. ; ’ - - * .' 


- A'.-, 


..A . 


g (GaUrioisatielO* Sea 


•action. 


» • . i a 

' ^ e m 0 * , • 

fcln—|«n>wal -®» Hlnot^lafo^. (Galniaiaia, /^- 

for HC)« W« ta.i-Uru (1944) PP 10W42.V 


Oa.ail (Cilin). GraUfcra *•« ^nui.U.' 
■aed duriag aa^. alter WWj’. Table 21 gieae too 


> TnMa 21 


Immi 


CelM ta l M^ kdh er (galariaiaarioo P race ad). Gelaei al aa t ra a 
* ef NC in deacribed ia die |jpe m l^ aaprieo. „ n . w 

^ ia '- - . , ’ ■ • 3 *“ # 1 . % 

Gel aril I (Gelatin 1).A naming espleeiet cooaietiag of 30 
to 37.5 A* nitenta, 30^o( NG (coataiaiag tear coiled cot»a). 
0.5 to 1.5 wood floar , 0 to 2 DNTJCoatg 0 to '30% TNT) 
and S2%‘- alkali‘ chlorides ft-wan pctaiaiibli ia gaaaoen 
coaJajdaen, proridOd the charge wao not aigber than 2CK)|- 
in 'dihty>kd naa-gaaeotia. aiiaaeaiha riiinea charge^wen 

-Raferaacep: - * 

>4) lJPfpn:tahhllaaf,p S^ n r ^rc; Paris.(1935), P 414 . 


NG (nitrogtpeatia) 
DNT (diaiMtoliMe) 
Aaiitraa 
Na aitraw ' . . ,. 


Daacrih 


Na chloride > 


.. Refabracanf 


r*i I ^ 

/I 


‘ •« ' % 


-n.d :« • .V 


SOnft 

i 5*25 

\ 

: 18.00 
'59,00 
74HI 


4. * ► 


5JS 

22,00 ’ 

21 >00- 


* r 


,1) E.C«l«H..Hiih EcyloW-rM, f4 V (WU), » «? : . 

2) F.U. Tmmi, 'Confownl t»»ie4l DW*my. R.Uh.14, 
NY (1944J, p 2». 
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VI km* (29341. M* UH Dr Oft* Cwni •* 

KiS it extremely it«*r . fin-n«Wi«4 

mwjsctil** which cwli W fr<« ******** 
| M ^li, k am*** *«* *•*• y*w}W*iss .J** 1 t^ 1 **** 
21 jS7 "*tww yrwjwctil**", M»*«7 4**««*"* £ 

Tkt H »«sisc<i]ia W4t* umd u ikt KI5 ■■ A«t4*Ai«r»l» 

STw 5^**> *H 1* ** m-rnrn 0«‘T»O <31 « 

aw r Stans jS'rfirfjsasa t 

■-£* rK'ur-J 4 *^; 
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rv tMM. «•« *nly nbmrt 2 *U*. (Ss* •*•• «*■•« - A*** 
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TwWa 33 (0**t*lwf9 , ar**lH| 


C M#>4 ***U M4 m 
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l^«r<kWrM 

QLimmw 

\ 

5«V-' ,-v 

OtWaV-tfet) 

WO 

•—4 —«t - i j 

Oar*** *»*••«•» * 
T»aa»T«*«, «_ 


OaaiaaMiM 


•SK 

»0 


♦1.7 

J23 


TWm tm «»1mTmm .m»W« *»1W*riMi “J** 
tmvmetUrn •«,«•<•* «t , »». — cm) ***■■- Tfcc 

UMinnlaNWMMWl 

(UtHXMB.AiW*. N* , . ,cfcl w « *J. DWW 17i »**4 *■*•) 

t Mm* > m 4 WO M t**f J, 9 im 

Am *J«m. *5, IKT 13, K - 3, 
m IW 3 m 4 N* ckWi* 10*{ ««lMkr y 4*Maa*Ua 
Un m/m* •« 4 1-17 «**•»-■• 4U-HW »M&m4 
«w** our j. , t«)._ ' ' 

6 .a . i*.K. M i t (G<m<m<m*M,A.i»* •* «*»■ 
MmU HtWM MMtl mMm 4 <4M 


OaMM-haWti (C«M*SM>*M«HwliM). Am wM 
m» r M p h4 w •aaateUa* *f Am aim** #4.3, OUT 


imTMmM 


1} AJknMl, X^tMl»**.Ck**ckUl.Laa4M,«Hl»t7>,* > |M 

2) Ua*w, E>*iMi^c. Vm NmumI, M Y <tM). * 114 

3) PJI*.4»,ScM—a- «a4 V«*«mWJ«, DmM 

«>»), w m,» 3 

4) P JtoU, WlwailrtOTla wc.EHUw* WIUm, K.UImm 

(l»2t), f <24 s 

3) CJkrUM'k SffMfKWf* m4 Z^4m«I, 

V-*-. »*.tia(l»») ' . 

4) T. J_D**i.. TW Ckcauwor •* P«*4 m m 4 Eif4Mi<M, 

Yihnr.NY (1M».,*4. : 


TakU tt 


Ka cl 


DHT * TXT / 
MiwatyMiia 0*0?., 
lM4 mtsl . /' 

V* jttshM bmU/ 


• i • 

«Wr'W«) * 
m^DNIO 2 


Ouygsa BtWc*' ' 

•4 Tt«»b! T««c I 

Pk Blfcfc Chnhi«| 

» lllidM 

C**,T*«c 29'«tPi 

cmirid$**il •' 

VbIoc of D»tOMt)o« ’• 
' Dwwity oPOmidft 
Hoot o^E»pia*i« 

V T«£| Eoplcioo 


Dkoii 


7^.0 
• 3.a 
5*0 

4J 

2*0 


r« otim 


fcf 3,|.129 B^rf S.kl'29 I. »-*» 1U<» 3k^ 


13-0 

•-0 


JiO 

1.0 

3.0 


2 *^iu«d »t kur : 


72.0 


w 20.0 

j4.0»4.0 

i*+ m 

1.0 to 2.0 
3.0 to 4.0 

♦M* 

290ec 

■ 

No 3 cap 


75.0 


20*0 


1.0to 2.0 
3.01 » 4.0 

M.W 
290ce 
20 «« 
No l cap 
, 0 cm 


5000 m/*#c 4300«/aac 

1.37 . .2.44 • 

1219 cftl/f 1241 c«l/g 
3265®C 3JO0°C 


6*«t9ta»#«flMMli m* P waai it I . Piitblonn a- 
lUiilKiwvd briar* l¥I bj ih* Spr«mg»tofl 
A *G Cafbonit lor «*« l* potull‘ nai *or« m&Qcjl; K p*r- 
TklocM 30, Am B«t*ie 40* N4. *ii»**^ 7, .TOT 15, flow 
4* *aod mi( 3, ftcxi j*Uy 1%. «Jt* Tttuxl (av^vala* 
»<« J2D^<, t*#t 7.0 ca *o4' M«*iu5f*a**» to i»- 
. fact w^i 2-kg wtight 70 c*,''Srt 1^ 
N .0*«t*lfi*2p*cf*li2 (V>y*tciaa-f>«m»lit«). A cyf* of com- 
bffcial uplooiv* 4**crib«4 b K•/ ^ f lJ},’;Tbf com* 
fqcioc* u4 r ow properties o< tBctr ixpldciTii are 

* !*»*• »a Table. 


C*strackN OjriMwii (So*tcb«4 Dpa*ml»).5«« smdmt Fill- 

■to/fe. - • . 

* 1 - , 

* 

Ct-4w (EifU). $•* m4*c Veapoa*. 

s . ^ 

■ * i / * 

0***4w ’4J. G«rwfl itoi^uiMuitic rifle, caliber 7.^2 aa, 
4rv *loped Uj 1943- Tb'*« rifle incorporated eo»* (4amir«a 
of a vimilaf . Rtwcian ««*poQ, penicalatly cbe Di|t|v;>T 
LUG (light m cam* goc) cod tn# Tokarev a%mi-attfoawcic 


- ’ - -• - . 5 


' N>i. .- 

- . 1 ■ - 

• +\' 


> - -• 


«\ • ‘ 
■ ;\ "• 


.V. 


v» , 1 ' ^ T ' 

* . * * . 


- M- I . 




• \ . a 


* T . 


\ i m i , r -oi\ •' 

• i - r V' ♦*- 




x * . Gtt 70 c 

rifla* Tfce Ge«*hx 43 9.75 lbi toptWt with a 0.23 Q| 

potted alias and a 0.4 paaad magaaiae.• flLjohMan, Jr, l( 
Ordnance 2f, 306*310. (1945)]. • 


GlfMailrat CNitroglycol, abbteriaied uNOcbSw fluid % 
cectio* '■ * 



• * 

GewatWltkaaprmipmtttal (Induauiai or miaing tapiofivea). 
See Commercial Exploaivea. Vs 


tke ataUlity of i 
in Kaat^feu QS^ 


fe 


» (Lots of Vnigbt Teat) co determine 
eaploeive or a propellant, it deaertbed 
p 246 f tc. . 


Glyaaria edor ! Glycerin (Glfccrin. abbreviated to G). Sen ' 
teneral, netting. 

1 - ' -S . 

Gfpnaeiatalaltrp o4m Glfcarintrinltrm (Nitn>klyc*ri«,aWn«- 
▼Iated eo NG][ j See geatral aectioa under Glycerin. 


5, * , "* k (FIm Dmi ot BImi-F utw^c* OwX:k,wi'«iW 

M * co^kmwoc «l liquid *ir cxploki*... 'kmi-t Wets. (1944),' 
P 447). 


GU-1 (Liquid N krone OaideK mat a fed aa.afud booaccr 
for airplane engine* (CIOS 25-18, p 5). 


Gleamin* 43 (Glaaa taiae 43)^e* wader Laadmiaen aodalao 

TM ^i9t3-2 (19^J), p 275. • 


Gl^ (Ponder). A pondered aoditiak pictate combined vtib 
♦ bendiog agent aueb aa IpafaK SI (copolymer cds (mradxene 
and Myrntj. It *•* pbed .is a proprfllaet ia Paosodauat 
amernaicion (JQOS 25-18, p 28). _ ? 




•> ?* 


CUd* Bomb (Gleicbotqbe) i* a Strea ml i ne d m u ajlc- prov i ded 
with wiage aad ciabiliaer* eo allow it to glide towards 'a 
target in free flight, after i«‘i* released f*om a plane flying. 
i« approximately Kwisootal position. 

Tbe bomb in used to Mtack target*-ae a greater kotiaoa- 
tal distance from dac rslcsaing plane.than would be attacked 
by aocmel boeab*. i 

"This method of bombiag is deaigaed la order to keep 
the releasing *'plea* out of the' fmage : of •.enemy '• AA- 

gsaa. ■ •: 

A abort description dC> principles of * glide bomb may 

be.found in the following paper: • • 

•> E*y*Sfmde>,. * ^Uaterstacbaag yder Scicenstabilicst einer. 
Gleitbombe mit cinen aotomatiseben Steueruog oboe 
,VoreUwng” t . %eatrale ; . rkW WUseoacbsftljcbes Bcricbc^ 
vesta . dcr Luftfabrtforscbaag • de* .Geaerdlloftxcug- 
• aieisters ■* (ZWB) # • Bcrlin-Aldeesbof,. • Foracbungabericht 
‘Nr i819i May '(1943) '*(Included- are 12 reference*). 
Nssc: EngUsb traatlatioe . is ; available. ns * Technical M eai-r 
ocisdem 1248 of ■ the Naticmslv Adyiaory Committed 
-Aeroaaadcs Align*r 1950. A * 


"0* PaUarJ. ^G" Pripeilant) (K>own in tbr German Air 

Force*,** '‘jC'' Pufvsr), U.ti * “cool*• smokeless prqpelUar 
d^rejqped bsffofc Wt by Gen 0to Gallwits aod coUaWtfatar*. - 
,B Hijjyifcifl: • ' • . . • 

The use of nitroglycerin <NG) . propeilnat* b*4 the 
. following disadvantaged: * 

aT Glycerin-needed .'as-tb* ^ tart lag maferisl.foc NO«M , 

: obUined in thosg dgy* from food materials coatg fst* 

and oilis^ which were. in. abort supply dariag di* war* 
Notei BJtb j the dewrlopmeat of ’ synthetic* methods of manui . 
of ^glycerin; there ‘.probably : trill'be ao .shortage -in' futarv " 
4rae*-. ^ ’ . 

b) The manuf»of . NG; prapc&uti' involved some danger 
to perfonn*l,r particularly \ during the rrdliag ; and «*- 

. truding! operation* 

c) NG! is comparatively a Now and pyor geUtiniziog 
■gent for NO' /.’■'.•■ 


d) NG propeliaocs are "ht* 9 , i c • they ban? a^ high beat 
of combustion and a Jiigli flame tctppcraiare which resnlta 


Glyeerlu^CslyssrU) . $*« gmcral section* * f ' ‘ 

Note: Acc'ordiag to-bLl-iSbeelyi -"Synthetic Glycerin*, BIOS, 
Miscellaneous Report No 24 f (l?48), the Lodwiphsfeo 
Plant o(q4he IG Farbcniodtistrie manufactured synthetic glyc- 
eein during *w 11 by the "Fiy« • Stag* Method*', atartieg, 
from prrpanol; chlorine, Ms carbonate . and N* hydroxide. ! 
A brief description i* ioduded 1® tb« above Reference; 


in a rapid erosion of the gun barrel and a. 4*4***** in 
it* sptyiceable.life. 

Nc^e: -Thd marked.effect of the heat of cpmUzautwt'oe the 
gun, barrel, (erosion), is shown by'the following champ lex 

% 4 . P **“ y w ss 4 14 ^e a * in <e s 


a gun using a pfcopelldnt with 9)0 fccsl/kg was good for 
only * 1700! firings, while ’ aoe with B20 keal/kg could *taR<l 
3500 firings, t s> 

D«e^ 4b,kbi aboyg. d is ad vantage s' ot NG propellants, 
work waa -started in Gefraany about 19\4 under the direction 
of Gen U. GaUwicx.to develop a propellant which would 
be lesa -erosive chan NG propellants 'and at tits same tine 
poaaeas the high ..ballistic potential required for muszle 
velocities, of the order ‘3300 ft/sfe. ■ "L * 

At fiive nirroglycol. (e thy lene glycol din ictate) (ECrDN) 


Glycmofm*. A colorless, vi.cpv*, glycetin-Uke Uquid . v,™ a. .m sn,^ . 

coo stating of about 33». Alycola, 35% glycerin, 25-26r. At flirt nirroglycol- (ethyl«neglycold»itcate> {EVD N) 

htxkolr etythfitd and other compouatl*. It can be grepd - was tried aa replacement for NG, bai thia proved unsuccqsa- 
by cootxnuoos catalytic hydrogenolyaia oi sugar ar^OO- ard <ul due to thr extreme volatility.-of EGDN even at moderate 
325 atmospheres. The detailed princess, operated commercial-^ temperatures; Then, itt 1935, Gbn Gallic* proposed use 
ly st the Hochat Pissi of 1G FMbeoiaduatrie, is described ^ hitrstqd 'Polyglykol*, i product ; ca»iiy avsilable from 
k * e f ^ nco-food matetials, k Poly glycol, which is. • mixture of di- 

dycerogen w M used as a substitute for glycerici » ‘ ^ tM efieglycoldiaici.ft (DEGDN), (cdW in Germany • Di- 
cslluloar films, . sausage casings, printing psstes, phar- M Pr.nM ‘ .a. ^rmkidermhlv 


msceotkaJs ,«ic and its nipated product *a» used as a 
substitute fqs NG in dynamites. 

References: A . r v v , ' 

!» M.L.Sh*«ly, . Glycsrogen. a Substitute for Glycerin, 
BIOS Miscellaneous Repo* No 23rU948} 

2. F»M.Turner F . Goodeoaed Chemicsl Dict^nnry, Reiahold, 
N Y (1950), p 320. " 


Gtyk*f (Glycol) (sbhrev hare to GcXSee geosral section. 


glykol) with a s.nall anioufit ( Of EGDN, was cooaidersbly 
leas volatile than straight EGDN and yjtbough it waa K9 re 
volatile than NG, ccui^ be «cd in modernte cliamtaa 
such^ as to Europe, It pedyed however, to be uniuit^bl* 

tropical climatea, such «■ in Africa. . . V' 

PolygJycol (of itr.iight/DEGDN) Was a betted gelstiftiaer 
for NC than NG, but the most. - important fact ws* that.it 
produced considerably •cooler* (cajorific valut jbbut 690.' 
keal/kg) propel lasts'Chan'it waaav^f possible to obtain with 
NG. Jha! - diminished erosfon prolonged the lift oi gu« 
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? t 


i 

l * 


a 



I 


i 


I 
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tenia tm a M»eb ■****« that -wn «*kih, 

(S>« ate [mm «l tea tot.}. , _ t. 

Tto m* > * «,« » *■ » MM taHfaWJ* Mm CG ataad* to 
tto font (fftfa of Gailwit*). 

Omm «te fao teat ■palyilptel* (>» atntebt DEGDM) 
u a ,*#d jatetteteaf far NC, it wm- jtwfafaa ta Kan*' 


MMtMt l«IK< fUH. HHMKlan *t UMt», 

aoptcteliy tit* raUU, apafatiaa.ww M**fc *•***» uf lata 
faff— ate a* ralite, ft*** (*•> akaamd a HG ft* 
pattern) wan tteatte. Aaattof adnata*. af G ►**f* il »*>* 
na' teat 'tbay te# i»»a«*ia, wifaawt bacwia, 

Witter , *f Maria)* wfciek 4* aat tab* part hi te* **Udai- 
wia, awcbatu It rfato. (fiaafc Ndacar}, >Ur*awufate* 
(MGa)^cc (5** ate. *G*fa lp «Inf-). a*v . . 

Bate* > fMHi j«)a«iai»*r,DEGDNaafTp uaad ia »Mlto 
t antein tew MG and ia a fate**' iwf*. Fat tentaw*,'. 

■ tea mi of NG'AmU. te 40-41* fat tfua. tw- 
afan.DICDN Wj£ to Mate'lk'tea^aaa* «f M a 4j*. tea 
raw Into-tote, J*C taWliMt (auck'aa caatrultaa, *r acac 
fate) *■* te* af te* M^a*>*«> ante****, pktefaaaan, fla*h 
■atettam (ate a* K «alfa*t at NGa), ua**liM,, jrapkit*. 
Mt aaifa. ate. 

Oat «wek p»rilW: <1.33* of NC (Mate *f afatote 

2<.37 to DIG DM 7.30 !f oteyl cm^TM #f naalUa* 
OteJ to ptetofate, *.23 of M« aaifa. 0.1 *f >*rtelaa «te 
2Mr%mi K ototo* ted a talatiflc aala* of £90-700 bcto/V# 
a* apfaaat *30-9JO kc*l/k* |« NG f**yaLU*M. * 

A* wa» . ■a.tita.f aton, te* Of GDH ia mb valatite 
tea# MG (fa) titeao aw* r.UUte) aod i* wnatettU* far 
iraititte cli i a ■«**.., * ' 

l iaaaa tk u cte C afa a (raoaa Wad"«rwM, ,wkk “G* 

. (nfUM. fau| tea Aft ica* ’tfapofa, Gaa - Gall wi« 
»te»anf aaia* tea aitratef > t*tot| <*f- ^.teyfaaaglfaol 
(TEG), (ctlitf T)i*fakal ia Gafateay). Tkte aitMttef ymteact 
(TKCDW) *— aaif fainter won .oUkila tea. NG (ak*ut 
IH teata) aate «•* to** afatahk far that cliaut. Tk* 


fat M* «|*CNf. PB Rapt 923 (1943). p » **d Appaadi* 9.> 90 . 

t 3) H.H.>f.Pik#, Kaport oa Wait to Dnatof, Factory of 

“G* Palaar (G ataada far t> A~G . aos **** 51-6# (1940), M fa). 

yk tjEGTWi 6HANAT1 (Gr afar *> ). Tto tana ■Gnaatu* it u**f 1» 

L. G*«—'* « • >-*• ^ *yp*» •< 

S£i£S-«!•JffS •» ^ 

- ptapallaatt, . »•«*• J E «' . 


N«WI|r*«m 


V# 

3*rjr 41 

sx 

H4jr 

Pi# 


HE twa 
HE ihdJ fee 
boct fwi 

tlMil' 


HmSVm 


•ur 4 ’- •- 
• s *. ^ -* 





P 40 


(AP) 

•wa 

APC0CHE CAomc 

cif, kaifk 
wylwiiwjiktll 

AP sWll vlth a M|* 


4^ >01141 




AP tknl^mjxk m 

Wx« . 
A«UMfMM«l rillt 


AmImI ritlm 


M DEGDH by TEGDN t**mk»4 0.« fetoPaii 


Ov«bHaU«cbirw- . N| 

]«acb< iiimm 

G<Maia B«t«a Qdle 

CraMca H4ila*M| (ML 

ten Art 111 ary «aa»4a W 


Pt rift* . 

Ul<maf ua| r-*- 
cbum fiH« ymw 

AabCMd«<« iImU 




IWWa ebarpt «M1 « 
aiifaa aap to OivifaO 


*f prapatUata *>te ana kw cafaaUic aala* teaa tea 
aiiMi y *G* ptapalfaart. For iaauaca' m coaraiaiaQ 
30.33* NC (a Matte *itft aa antep* N caataar of 12.2*} 
2340 TEG DM, 12G0 ateyl cta«nU[i«i,0.2S M*0, 0.10 «npfa 
to, oaf 4.00* E tedfaw tof a ctfari&c nfa* af 030 k«alA». 

TEG Dpi > r a»« aa»« faM afatoapaa W tea pater of 
_vtor-a<-to.^lM|tetetep.pfa r oni*a aa DEGDN oaf Ukawtea 
P*>*iM '«M jtefarpanatiaa #< afa-palateusar* *ach M K 
.ftofaNCt, . 

■G- paopaUaato ar* afa« karaiafa aaf ora atfteiaat ia 



tt’ 


— 


u - 


imp#** Jvftm » ******* u> ebr beotl lo«« « 105 * 

" ^ W,U “ t - «*' Nt.t Tk.' G«mu da'.i^anf tea c^iba, of , 

far -ia-plat. cawTf dn. 3T^lk. 

•<«Ok* far. «ra faato aoaateakfa, tow-rat. la tol. »> *toate teM.) toa afar CatrMnna.lti* 

H! editor toktoan nf m— torn- a-pfa. T^ATL'i.lT. T Tfl“^ ^ 

feed!* do** w (tiM hr • MtikitM um Lb tW WmI ZIt 9 

/ft| <4—!««. W to" cTZm • 'ftBIMOftiUftfta U com *l*ts of ft PWJBC 

-G-fa7 papauST^ toto fafaftfaL a^tofa. (to pke * d ®*“ “ d • 

ato^*Oafalpte*«-. Era*tea of tea tor. Mf Mtor'P^ * '“‘V ZT? ^ W1 

i -■• ebv-|*) r Muck i#-lo md*d laco th* kW««d 

- '*-•'* ' Tbft cftmidfft eMt 1ft apt li««4 to eb« pi« 

. . M . . ^ ... * ^ ftft^ft/ 0 1 b#p vitfa peopftlUat could be Tari 

1) Ufa Galhroo, Da Oaa rto tt fa fa p i (PropaUup Ctorto) r te tea tow noairaaam. tt tea oiac* of 


A> ^ftdftc P—tu n ■ » ■ Mi n i 1 ft (Cbt-fUci 

■ —uel uoft Off-canridfi rnmmml thmj It U ftft ■—aitin, 

•* tW CMBpUtft ff tUftd ftl which Bhftf W Iftftdftd fee# tfe 

Wftipoft ift OM dpfttfttfeft. Thi* to Aftftkui 

fiftftd M—Bftiffioft. Tbe CMBplftfft f u u ftd cMaitu W b, 
P cftftrid#* *cim co#(ftiftLM * ptimrt tud i piyt llki 
tkrft-. TWcMt * fe HfatMffiiy < eirlip>d to tW po* - 

, JftCtLk. ,* y 

E t : RoBftda toftd.ta AA iw,, CftliMr ■ 30 Mb 
2» aa; 30 aa, 37 mm, 40 aa, 42 aa, 30 fea., 7^ aa, 
•4 aa, lftd 105 aa.'' s V 

Not*: n»« Crm u n i deoiftotod dt cmllb«r of g**m 1#, ctBfl- 
mmtm km wt doi^Mitid &*m hm mttimmimt* ia oe d it f 
coftiora t* die A»«ku poctict * 

: B) Karto hB baMftlttow o4m Q it r uift> bhbi>I|I»w (Sepmeitad 
Cara id j* n a n iUoi) is aa aa—m#B i naff whir fe» 
ttt fttJin t batwaia-Aaaricftft 1 «ftad-/feftd fad Bepacftto* 
faadiil ■aac ai tioa. lc coasfeui of ft pto}BCtilff wbicb >■ 
piftCad rfetff. dlt.^weftpaa fiiat aad a cimid|t ca*« (coa- 
• tftiftia# i priatr lad ocm jm bags with prepaUiag 

.• cW*t), Mich i# loaded laco tie kWeicb 2Wwirdi, 
Tbe camidf# cut 1ft apt lifted to th* proteetilc. Tk* 
ftft^er of begs with propel feat could be Taried, eccordieg 
to tbe lea#* requiraa^ent, it the place of firfeg/ . 


• / 
• — N 


available) 

2) p.TJSocUaftd « 


T 


, torlte (ifaff) 4 (Eaplitte OMttette. te K*u: Tk# Gamu. «n>I°yaf ctrtrid^ c„„ f=x oil te.ii 

^ »-• . * ^ . M. . ■a a anifina ia. order to pee race die eecgpe of gftaei to tkt 

n^MefW.3lairry W Eaploaito Platt, rear e i tie weepoa vbeo tbe bryjurb ia opefted, thmy ne%er 




I - 
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«aed dhe faaadft catteaaoadiai to the' Americas imikm 
loedfeg aaaiuutioo. 

The Eartuacbeoauoitioft wee u«e4 in soao 75 aa. fouad# 
aa well aa ia loV mm, 130 mm, 170 bhIi, 210 aaa, 240 mm. 


2t0 mm, aad 333 toft gaftft, off bowitaer*. 


the Gcoftto Anilectilet m . well fta auMtrottft 
cured AttfUfiao, Belgiaa, Cttck, Dutch, French; Poliih, 


Rmt— idfti‘~Ruaaiaa and VggoalaT projectile* used by the 
Getooaa during W II art bncjly deicribed in TM 9-19*5**3. 
pp 354-544. (See also ^oke Projectile.). 

; Following ia the .list of these projectile*, arranged 
by caAibera together with the nfmeta to TM 9-1983*3# 

1) 20 aua iacUided: OtrlikopAP^ Mauser AP*, So lothuffo AP r . 

Otrlikoa HE. Idauaer. HE sod Solo (hum HE an described 
fe PP 358*60 .? - ' ' * 

2) . 38/20 aaa ia eluded; HE 2.8/2.0 oa SpgrPatr nd 
’ A^ PftCff aaed ia Tapered Boee Gun, P«B 41 (pp 37l-3> 

3) 20 oua included; AP, HE, HE-T, AP wir^ Core aad ! 
Inert-Loaded pro jeer ilea used ia Solochwi AC Guo* 

' {pp 179*2) v, ’ # -V - - • 

•4) 37 m fecladad; * ~ c.' \ . 

^n) HE-T (J.7 « Sogt L'apuff) ifeed in HaraJ <^30 

Guo op 382) ■ ,' • 

b) AP Without Cftp <3.7 « Pxgr) uoed fe Pftk (p)\ 
captured frooi the Polish (p 382) 

. c) Raided B«Mih <3.7-C« Stlfti^Mftie 4i) «-ed in 

Pnk 41 (p 383) 

~ d) AP Widbouff CftR (3.7 c» PxjfPa 9 t 18) used-ia 
Pink 18ftndFlftk36<p 304) 

e) HE (3*7 on SpgrPatr ’40) *ft*d in Pak (p 385). 

- I) AP Without Cop 0.7 cm PftgtParr) used ia Pak 

* <P38() 

g) HEt>*7 cm SpgrPatr wag) toed fe pftk {p 386) ' 

h) HE (3.7 c» SpprPmu C/30) used in C/30 Gua. 

- • 1M) ■< ' '' / 

3) 4* — teclteto HE <4 ca Sp*(P*tr) md H£-fac 
(4 tm to Sj>*rP*u) m# 4 i. FUk 21 (pp >**-9) . 

6) 4V2* tea tectefaf: ■ 

• . *) JtE. (4.2*2.l cm Sfi^P.w fa P*k 41) «a*f te . 

L P*k 41 (TapMto ton Gw) (* )74) , ... 

k) AP tflte Cn« (44-2.* «W P*M P««r L Pmk 41) 
uoed k L P»k 41 (Tftpeied Boer Gua) (p 37 4 ) . 

7) 47 m iactoCf: *>'■ '/ 

») AP fteTaym Car fa fa C*»* Ano.bato Dari w 
' (4,-7 a* P«*rPfa( 40) wto te Cnck fate*, n y a n f 
ton *w P*k <i) **4 K3fa <t) (p 373) , ‘ 

- k) HC (4.7 c« SfjrPatr )6) *w< te ww C**ck 
- faai** aw* (p 390) 

c) HE Amin fa*i*. C4.7 cn Sp^Patt (J)] ntf 

* te B«kterE(3)(p 391) \ - 

• f) APC [4.7 cn PipPM 36 (t)] wad i. Cxach 
fa .iw *n* FUk 37(t) nf*P»k (0 (p 392) 

®) * «* teclafad: \' 

•) AP Pick Tnjsan* Cnhifa - Cora, Amnrhato 
Da.ipi (5 cm PHi P(M» 40 A»K) «»*d te tea T**k 

• Gw, 3 c« KwK (P 376 )n ^. 

b) AP Tictoai - Cap ($. c« "PjijrP.. Kwfa) *nf 
< te KaK (P 394) • ' , , , a 

e)*HE (3 cm Spir Pan 3» fafa te CEE 39 wd P*k)> 


(P 393) 

f) APC (3 cte P»«r 
(Mi a* a tova (p 395) 


KwK) wad ia tea • 


a) HE-tec-T (5 .cm Br Sp*rP*>. 41 L’*P«) naf 

ia Ftek 41 (p 397) \ . * * 

f) ,HE torn* pnfaciH# aaaf te ^ cm LGr V 3* 

frftl • \ 


9> 79 mm iaclufa.: _ 

•) AP Rite Tuaj.c*. Cent, Anaatetad Dasi*. 

- (7,5 C® PxgrPatt 41) oaaf te tea Antitank Gan. 

PaSt 41 (p 37*) 

b) HE (7.3 «■ SpprPna KwK 34) and AP »lte , 
Balliacic Cap anf AP Cap <Pt,r Pau 39 KwK (0t 
uaad te KwK, KwK 40. StuG 40 and PkkfO (p JM) 

c) HoC - Typ# 39 [7.5 cm GiPatr 39 0«i)] wad 

' in GabK 15 U> 399) • \ - 

d> HoC [7.5 cm Gi Paw 3* KwK (HL) ] iiard te 
KwK, StuG. KwK 40, StuG 40, GabK 36 and tec 
Rftcoilletft Gua for Airborne Troops (LG 40) (p 400) 

•) yoC [ 7.5 c* GrPstr KerE (HL/B) ] used in tho. 
•ftM guas *s above (p 401) 

0 Smoke (7.5 cm Nbgff Pact K>K) used in the mm 
guns as above (p 402) s (See alto Smoke Projectiles) 

g) HE (7.5 cm GebG 15 Alaaumum) used m GcW 

15 (p 403 ) . * ; 

b) HoC (7$ cm l|t) uadd in L1G I« and L Geb 

. IG 1 $ (p 404> 

i) HE (7.5 pa 1*> 18 AZ 23 U) uaad ia UG I* aad < 
fa Gao 10.18 (p 403) - 

t) HE (.7i3 « SpatPaa 75/30) uaad te Skafa 
Dual-Purpose Guo kp 406) 

it) HoC, Type 31 (7f3 cm GcPocr M HL/A3 usnd 
fe LFK18 (p 407) ' . . 

- t) AP { 7.5 c* Psgr 40 (V) Pak 4* ] md i* Pftk 40 
(p 4oe> 

m) APC <7.3 cat Px^Pau KwK 31) asad. te KwK; 

, SpiG, LFK aad te Rccaiil*** Gua for Airbooa 

Troop* (p 409) 

n) HoC (7.5 cat GrPMt 3* HL/A KwK) wad in Wi 
38, KwK 40. LFK 18, GabK 36, StuG 40. Pak. 40. 

. FK 16 aad Racoillasa Gua 40 (p.409) » 

o) APC (7.3 CM Past 39 FES) uaad te Pak <0, 
40/1. 40/2 —d 46/3 (p 410) 

' p) HoC <7.5 CM CWP.tr 38 HL/») uaad te aa mt 
«uaa aa siTca uadar (a) (p 411} 

. r) HE (7.5 cm SpptPatt ,34) uaad te StuK 40 (L/43).' 
StuX 40 (L/4B) Md Pak 40, 40/1, 40/2 nd 40/3 ' 
(p 4i7). . ■ \; 

a) HoC (7^ cat J# 38 HL/A) uaad te fa)G 18 aad - 

fa GabG 18 (p 423) . '* ' 

t) Projrctilaa uaad te captutad 73 mm tolpteu, 
Dutch, Ifeench, Polish and Yugoslav ga#i are des eti hed 
ou >p 410*, 413, 415, 419, 420, 421, 423 <*4 423 fttfki . 
fal 983*3 ‘ I 

10) 7S/N -fa wm te. Braadr Sabot ptojateite d*ntii|MM> 
in Franca by E.Btndt (9 369) 

11) 74.2 mm iaclafafate* foltewtei'prafactitet uaad ia 

cmptu[«d Ruo*1m weapon.: - 1 

■ *•) HE <742 cm Spar 284/4) u mvt te GabK 307(f). 
>(p 426) \ 

b) HE (7.62 c«. Spar Paa 39) - tuad'te. FK 36 (rt 
a*d Pak 36 (r) (p 426) 

c) AP (7.62 cm PrpPatr 40) uaad te FK 296(f) 
FK 36(0 nad Pak 56(0 <p 427) ; 

d) APC <7.62 cm PtpPtn 39 tot) uaad te Pak 36 

(t) (P 428) ■ - . • 

a) HE (7.62 cn Spgr 280/2) uaad in Jlftl 290(0 
(p«29) - 

f) HE (7.62 cm 5p*f 284/4)'uaad in GabK,307 <0 

1 <p 4 jo) ■ ■' ; y 

«) HoC (7.62 CM Gf0.38/2 HL/B) uaad in JKH 290 

(0 (p 430) - - *- 

h) HE (7.62 cm Sp^ 39/2) uaad te JKH 290(f) 

































* 


Or 


12) 74.3 iw were captured Auatrian, 

C»«cb and Yui<*»Ur 7.65 cm weapoa* (pp 452-453) 

13 ) K mm included: 

.) HE *«,' P~! <* *1* 38 -4 **• >9) w«4 >« 

•«&» 34 .(p JJ9) 

W ColwJ ptoj <8 «■ *r 5« D*»«) 'i..d >a 

.<** 3 4 tp i? 3). «** **• S-" 1 " Prat**^**) 

«) HE, Swoki p*t>j (B cn **r >4 Nb) m*» 4 in Wmw, 
MO* 54 and XaO* 42 <p 3>2)- 
U) 12.5 >*claded: 8-35 cm P*#r<c) and G< 23/20(0 

*,♦<* U C*~b AA O., FUk M/2 1 (t) (y? 4*6*7) 

15) 41 mm UeUded: 

• ) APC (4.8 cm Pa^patf 39) uaed ia Flak 41 (p 438) 
b) HE [ 4.1 cm SpffPw l74.S(Xa)] u»*4 *« flak 
18, FUk 36 and Flak 37 (p 438) 

<) AP (4.9 <- Papf 415 uaed » FUk 36 *nd Flak 41‘ 
<p 459> • : 

n . «4 AP wick Tuaptfa C«bkU Cote. Type 40 (8.8 cm 
P ng e 40) uaed ia Flak 36 *od Flak 41 (p 439) 

«) RE (1.4 tm'ipp P#tx(L/4»7 FES) uaed ia Flak 41 
«*d flak 43 (5x441) 

fj A PC (S.9 cm Pi£f Pi« «Ml) ua*d ia Flak 13. 
FUk )6 ~d FUk )7{p 441) 

*) HE. Type 43 (8-« c« Sp*rPacr 43) weed ift XwK 
43. Stvk 4> (L/71) and P*k 43 «ad 43/71 (L/71) 
<P 442) 

b) HE (8.* cm Pair 39/43) *aed ia Pah 43 *<*d Pnk 
43/41 <p 442) 

.) HE (8J c* S^r F^ 41) ** Flak 41 (p 443) 

' j) HoC (8.8 ei. OP*«r HL> uaed » *** 36 (L/56j 

(P 444) 

k) HE (t.8 ca SPir 174.3) u*«d ia X*X 36. FUk 
' \ g >6, Flak )7 und ia Modified Rea jiao AAGoa 

. —*T5/».Ic« Flak 39 <0 (P 444) 

)) HE, «fith Cs»t*olUd F»imeotati«a (8.8 cm Sp*r 
L/4.3 ZtZ) weed U Kw* >6 {L/ 56 ) (P 443) 
m) AP (4.8 cat Pz&) uaed »■ flak 18, >6, )7 and in 
Flak 39 (r)(p 446) 

a) AP (8.8 cm P*Mt 39/1) -ed la Pak 43. P«k 
4^3/41 <1771) ~d 5wJC43(L/7l>(Sal#^cop*lladP“>(P 
446) 

o) AP (8-1 c«* Px|» )9) a»«d ia Flak 18, 36 It 37, 
XwK ‘36 (L/^^a^d ia Flak >9 (0 (P 448) 

p) U<«adaary Shmpaai (0.8 c« Or Br Sclu FUk) a««d 
ia Flak 18, >6 aad 37 (p 448) 

16) 100 mm iaciudrd: 

a) HoC p«oj Ttp< HL/B *ad Typ« HL/C are d*- 
ncnWd ia TH 9-198V3. pp 430-1, b«^ thmit uei 
ut o<x lirra 

/ •' _ 

b) HE Cawcfc 10 co DoppZO M 21 (0 J «**d 

ia capotfvd Ci^ck. Poliak *od YujoaUv Lifkt ? 

Fi*ld (p 451) 

c) HE Y^t»«Uv p<«j [ 10 cm Sf*r Doj>fi2 311 (j) aod 

5p#i <AZ) 510 (j) ] o**«i ia capwad Cxech, Poliak * 
Yop«>aUT U»k« Fiaid aad Hod 23 YM^oalav 

Uovata-ia Howit*«c (p 4J2> 

d) HE Cwch p<oj [10 cm DoppZGf 30 (0 ] uaad 
i« Ca?<k. Poliak »od Y*po«Ut L**kt Fiald How- 

(p 43 3) 

«t) HE P^liah pro* [ 10 c» 5<*Gf (p) ]. j*«d ia Cwch, 
Poliih and YajoaUr Li*ht Field Howiuera (p 455) 

i) HE GerMfl (10 c® Spji 58) ttatd ia Oiack, 
Polijb aad YujoaU* Lijh< Field Howitxewa (p 454) 

j) HE Motcar proi (10 cm Vjx )7) ua«d in No* 35 
(p 53 3) 

17) 105 mm included: 

*) Hji (VO cm G» 19> u«ed ia K 18 (p 4561 
b> HE ua*d ia K 17/04 M m<l t 1 7 (p 437) 


— - 

c) AP u*«d ia MW*1 Li 4 .bc Fl«ld H«wii*#r*(pp 457 

d> HE (10 cm Spir L/^.4) ua«d ifl FUk 3S(p4o7). 

e) AP**T (10 eta P»*r roc) «#td ia Flak 3*. Flak J9- 
tK 18 a*d *KT (p 468) 

f) AP (10 cm Pzftr roc LUpor) uaad ia Uftkt Fiald 
Howicxer (LFH 16). Cp 470) 

|) HE «»*d ia Upbc Fi«i<4 Howiaer LFH 16) 

(P 471) 

h) Sn»ok« aa«d in Ho^iuam (LFH l 6 , LFH lfl, 
LFH 13MB aadScuH 42) (p 472) 

l) HE for Loo| Diatance Uaa in Li^ht Field How¬ 
itzer* ta with kaaale Brake (LFH 18MB) (p 473) 

j) HoC Type A, HoC Type B aad HoC Type C uaed 
in the **®e Liibc Field Howiczere ns limed uoder 
<h) (tv 474-77) 

k) HE, Model 15, Model 23 and Model 28 n*«d in 
eke 10 cm Skoda Howitzer (pp 477-60) 

l) HE (10 cm Sp*i Pacr L/4.4 Ka) ««ed « Flak 38 

' aad Flak 39 (p 480) 

m) HE (10 cm Gr ,19 JC* 13) aeed in «JC 18. KT aod 
ilXT (P 4fll) s V 

a> HE proj diaiaseirotiftl i>aod in fiUaciibed 
ixieliy 00 p 369 of TM«M96V3 

o) Projeciilea «*e«d in capcurod 103 mm Belfron, 
Freooh, Poliah, Ruaaiaa and Yu*oela* «ua» ere 
deaenbed 00 pp 4 39. 461 and 46V467 o<TM^*198V3 

p) HE (10 cm FHGrSci ®R 11) used ia Liih« Field 
Hoeiucir: FH 18, FH 18/1, FH 18/2. FH 18 «k, 
FH 18/39 nod FH 18/49 <P 536) 

18) 122 mm included HE project* 12.2 cm Spp FEV(r) 
uaed in captured Ruaaiaa fwoa X 390/i (c) and X 390/2 
(0 (P 481) 

19) 121 mm included: 

a) HE (12.8 cm SpgrPei* L/4.3), described brSrfly 
oa p 482 

b) AP (12.8 cm Piir FES) uaed ia FUk 40 (jp 483) 

c) AP (12.8 cm XPS) uaed U Flak 40 (p 483) 

A) AP (12.8 cm Pi* 43) aaed ia FUk 44, aelf- 
ptOpel led (p 484) 

20) 150 mm included: 

a) HE VUb DUinfieifatiaf Banda, Sabot Type (p 370) 

b) HE [ 15 cm AZGf 37 (t) ] uaed in Czech Medium 
Howitzer *FH 2 5 (t) (p 483) 

c) HE (15 co KG* 42) uaed in X 18 <p 486) 

d) *HoC (15 cm )$x 39 HL/A) uaed in SluH 43(L/12> 
aadaJG 33 <P 486) 

e) A JC (15 cm Gr 19 rot Be) uaed in X 18 and X 39 
(p 487) 

f) Czech projectile*, auch a a 15 cm GiM 2 5 (t) 
(p 488), 15 cm AZGrM 34 (t> (p 488). 15 cm MinGc M 
13/19 (V) Cp 489), 15 cm MioGf 28 (0 and 1 5 cm MinGr 
M 28 (0 (p 490) uaed in captured CzecbField H*»wit»- 

era 

t) HE (15 cm Jir 38 FES) uaed in the A*fault Hov~ 
iizer ScuH 43 (p 491) 

h) AP (13 cm PzSpir L/37 mHbe) uaed in X 18 

CP 491) 

i) HE (15 cm Gr )6 FE3) uaed ia «FH 18 (p 492) 

j) HoC (15 cm Gf 19 HL) uaed in aFH 18 and iFH 
13 (p 492) 

k) A/C (15 cm Gf rot Be) used in X 18. X 39 
* a d in X (E) (p 493) 

l) HE (15 ctnGr 19m Zdi« 36)u#ed in aFH 18 (p 494) 

s 

m) HE proi of caat ateel (15 cm G* 19 Stj) u»ed ia 
.FH 18, tFH 1) and 1 HT (p 495) 

a) Smoke <15 cm Gr 19 Nb) uaed in aFH and *FH 13 

(P 497) 
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o) Smoke <15 cm Jgr NM »■ * IG i3 ^ * 91) (Sc * 
The « Gr in ««* « .f H 13 <P 30 O> ; He 

cm Spff L/ 4,6 K*) u»ed m K39 (p 304). 

a) SAP (15 cm^pxsr) usrd io K 39 (M«) 

.) AP (15 cm p*r) «*«* '« K 39 (P 504) 

u) Smoke (15 cm Gr 38 Nb) ««f ,n ^ H J® <P ^ 

*) A/C (15 cm Gr 19 Be) u.ed « »F« ^<P i07) 

-) APC projectile lot unknown wtapoo (p 509) 

X) Rocket A.»i.«d Ptojectile(l 5 cm HG/19) (p 109/ 

21 ) 132 m- included the lollowing «rP«» «“? *" 

captured Ru.»i«n weapon.: . 

.) HF. <15.2 cm Spgt 4)6) u»«d »“ 4)3/1, ( 

and KH 4)3/2 (0 (P 510) / 

» A/C (15.2 cm G. 4)4 B.) U.ed i^tbe ..me 

weapons ss skf" (p 511) / , 

, 22 , 1)5 mm included the following^ojecttle* o.ed 

in captured- F ten cb (J).nd Poli.Mp) *«•?— 

.) HE L 15.5 cm StjGr- 422 (<> ]u.cd .n K 418(f). 

X 419 (0 ."d K 420 (0 (P 512) 

b> Smoke [ 15.5 cm Or 427 (1)1 uaed to K420 (i) - 
(p M2) (See «l«o Smoke Projectiles) 

c) HE ( 15.3 cm Gr 417 (!) and l.**$t* *1* J 

U^J ira • FH <mI) • * FH lV{p; (p,5t )-4) 

d) HE f 15.5 c® Gr 421 (0 j uaed in 15.5 

X 420 <0 (P 515) 

23) 170 »*» included: 

*) H E(17 cm JCGf > 6 Hb)u#cdi« tiHf Laf <P 5.16) 

b) HE (17 cm KGr 39) u»rd in K i Mrs Laf (p 51 7) 

24) 114 included the HE proj [ 19.4 c* StgGr 

‘ 486 \fl ] us td io captured French Railroad Gua» 

* X(E) 486 (0 <p 517) 

25 ) 200 deluded the HE Mortar Projectile 

20 cm tgr 40 (p 354) • 

4 26) 203 included; 

a) A/C [ 20-3 c* Or 503/2 Ct) ] io 

captured Russian Heavy Howitaefs H 3 03_ (f^ 
and H 503/2 (0 <p 519) 

b) Flare projectile (20.3 cm Leurhtgr) us«d in 
X(.E) <P 520) (See under glares) . 

c) HE ' 20.3 cm Spgr L/14 K* <Hb> Spgr 
L /-C t X* mHb used in K(E) (p 521 } ! 

d) SAP (20.3 cm Spgr L/4.7 BdZ mHb)uaed 
inJC(E> IP 520) 

27)210 mm included A/C proj (21 cm Gr 13 8 c) used 
io \»ra 18 and in Jg Wx« 18 (p 522) 

2B) 240 raw included: 

a) HE (24 cm Spgr L/4.5 BdZ a*Hb and Spgr 
^L’4.2 mHb) used io Theodpr 8 raoo Railway, 

' Gun, TbBrX(E) (p 52 4) 

b) HE (24- cm Gt 40) used in Cxecb Heary 

Gun, iK(c) (p 525) 

29) 230 mm included: 

a) Rifled 28 cm projectile, its nomenclature 
a\ J uaea s?c unVaown (p 526) 

b) HE Rocket Assisted Rifled proj (23 crp RG? . 
4 13 sad Of 35) used in X. 5 (E> (p 577-28) 

30) 355 mm included A/C project (35 Gr0e)fo: 

Howitzer M l(? 529HUs caliber wssalso a* ^53 mm). 

31) 330 mm included HE Mortal proj (39 Vgr 40'- 
* 3nd Smoke pro: ( 33 cm VT gr 40 Nb/p 5)>1- 

Am»ficgn Qrltisb Abbrsv <o»i orvnx AA And sirceslt, 

AC Au.rut!, A/C tiu»nc^re aP .Vr^or pietcmg; APC 


Aimor-piercing, capped; HE High-explosive; HoC Hollow 
charge; Inc Incendiary; SAP Semi-ax roof-pi ere trig; T Tracer 
Gsrmon AbrwvlotlsAs: Sec Abbfeviariocs ac the end of this 
German section. * 

Reference: Anoo, Technical Wanual TM 9-1985-3 (1953), PP 
J58-544 

The ssnje information is given id the iol\o wiog refercoces: 

1) Anoo. Enemy Var Materials inventory Ltat, Ajnmun»uoo t 

Supreme Headquarters A£F,U945)i PP 1-154 

2) Auoq* Recognuion Handbook of German Ammunition, 

Sapf«o« Headquarters AEF (1945) 

3) Aoo», German Artillery Projectiles and Fuses, Ordnance 
Bomb Disposal Center Aberdeen Proving Ground and'US 
N«vy Bomb Disposal School, pp 1-177 (No date). 

Note:- According to Ref 1. PP 13W. following Urges 

caliber projectiles were ^ GC ”?v?|. inA ^ 

HE and AP for 38 cm SUaMsd Konons C/34, 406 mm 

HE and AP for 40.6 cm Adolf Kononsor for Nsvy gun, 
SehiHakonon# C/14; 420 mm HE, Anticoociece for 42 cm 
how icier, called Gowfwo Morswep 540 mm HE for 54 cm 
heavy howitxer, called R«rl M#ea«c:"615 mm HE for bl.3 cm 
heavy howirier, called Koel Carat and 800 mm HE lot 
SO cm super heavy gun, called Sevastopol or Guatov GescWfx. 

Grenata Hand und Grcncts G*»anr (Hand Grewodc and 
Rifle Grenade). 

The following types of grenades are described in 

TM 9-1985-2 (1953). PP 319-345i 

1) Slick Hand £ceaadea, Models 24, 39 aod 43 
(Sci eb lh arid gran a ten 24 , 39 uod 45) (PP 319-20) 

2) Egg Type Hand Grenade, Model 39 (Eierband- 
graosce 39) <p 321) 

3) Shaving Stick Offensive Hand Grenade (p 322) 

4) Magnetic Antitank • Hand Grenade, 3kg (Haft- . 

hoblUduaggrauatc, >kg) (p 323HSe^ Hafebobl lsdoag) 

5) Hollow Charge Stick Type Hand Grenade (p 324) 

6) Antitank (Hollow Charge) Hand Grenade (Paoxer-. 
wurfmioe) (p 324) 

7) Smoke Haod Grenades, Models 39 • ad 41 
(Ne be lh and g ran area 39 uod 4l)(pp 325-6) 

.8) Smoke Hand Grenade 14 (Bleodkorper 14)(p 327) 

9) Smoke Hand Grenade 24 (Bleodkorper 24)(p 328) 

10) Smoke Hand Grenade, Egg Type: (p 329) 

11) Hand Smoke Signal, Red (Handrauchceicben- 
Rot)(p 329) 

.12) Lacrymatory Hand.Greaade (Teat Bomb) (p 330) 
13) 46 mm Antitank (Hollow Charge) Rifle Grenade 
(S S Gewehrpanxergraoate,46 tnm) (p 331) 

1 14) 61 mm Aacitaak (Hollow Charge) Rifle Grenade 

(S.S.Gewehrpaozergranatc ; 61 rom) (Two types 
PP 331 »ad 332) ^ 

15) •Antipersonnel Rifle or Hand Grenade (Gtwehr- 
oder Hand- Spreo ggranate ) (p 332) 

16) * Antitank (Hollow charge) Rifle Grenade 
(Geweht Paazergranate) (p 334) 

17) )7 mm Aotitank (Hollow Charge) Stick Grenade 

(P 335) 

IB) Large Antitank (Hollow Charge) Rifle Grenade 
(Grosse GeWehr P anxergrai.ate) (p 336) 

19) Hollow Charge Ri/le Grea«de (Scnusi GgP 40) 
(P 337) 

y 20) Propaganda Rifle Grenade (Gewebr Propaganda- 
gran ate ) (p 3 38) 

21) Iliumioating Parachute Rifle Grenade (Gewahr 
F allschiimleuchtgranaie) (p 339) 

22) Hollow Charge Grenade, called Faustpa*rune 
(P 3391 

' 23) Piatol Grenade (Wurfkdrper Leuchtpjatole) 
(? 340) . r 

24) 27 mm Piatol Grenade HE Egg Type, fired from 
& Yalcher pistol (p 341) 



» 
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25) 26 mm PUcol Grenade <26 mm Wurfgraaate- 
p»wooc fur 326 Lauchtpiato^e) (p 342) . 

26) HE Cartridge for 27mm Piatol Grenade (Spreng- 
D.uonc fur XampfpiatoU) <P 343) 

' 27) Holloa Charge Sign*! Piatol Grenade (panzer- 

wu/fkorpcr 42 Leucbtpistolc) (p 344) 

28) 27 tom Message Piatol Grenada (p 345) 

29) 27 men Multlitar Sig&*l Cartridge for Piaioi 

(p 345) i . . 

Several of the German greo.dea "*re examined 

,c Picitiqay Arsenal, n shown by the followwft 
Reference*: 

„1) A.B.Schilling, Pic Aran Tech R«pc 1460 '(f?45) 
(Offensive Hand Grenade, Egg Type) 

2) A.B .Schilling ibid, 1467 (.1945) (Hand Gieaade, 

Slick Type) •>_„ 

J) A-B. Schilling, ibid, 1494 (1945) (Hand Gtetisd* 
and Rifle Grenade for use i«t the Mauser Rifle Grenade 
Discharger) 

4) F.G.Havariak. ibid,- 1507 (1945) (61 Rifle 

Grenade) 

5 ) F.G.H«»«iUk, ibid, 1J09 < 15»45i ( 46 ®m Ri/I* Crc- 

aadej. 

Hot*; A brief description ol piatul aod rifle grenade* is 
given under P and R , x 

Greet tn*la* er g-4. One of the guided (directed) missile* 
uaed by the German* dnxiog Vt U (See *l*o Ensisa, u*d<rr 
Guided Missile*). 

Ref.rence: TM 9-198V2 (1953), w 229*13. 

Gran ode. See Gran ate Hand und G*anat<r % Ge wehr. 

i * • 

, *Gdaaa , ’\ An *a|omiz«d'* aluminum powder consisting 
of BUMmXl spherical particles. Ire d*u*icy was ebouc twice 
• • high ii for Pyroachitf (q v ) .It war uaed in pyrotechnic 

co.xg>o*itiolie. 

Reference? Dept of th* Anay TM 9-1965-2 (1953), p 82. 
¥ liri**ly See Bvumbiir. 

Grobea B I otic h sopwlv m . Large Grain Smokeless Pro¬ 
pellant fo/merly used io larger caliber German guo* 
ia dracribed io D’aoiel, Dictionaire (1902), p 364. 

GrvndJ*diu«9 (Bate Charge). Thin term applies to the 
b«K (main)* charge of a blaidng cap or s detonator or 
tc a #l>eciai ignition charge mentioned under Ignition. 

Ic does oot, however, ipply to the main charge of a pro¬ 
pellant, which ia called Hnuptkortv*che (Se.e alao under 

Cordite Charge Caaiogt) . 

% 

G-Saljt ia one of the flamet for Nitroguaaidiae, alao 
C.-lled Nigu; it ia abbreviated io this work a* NG«. 

• A 

Gudwlpulver (Gudol Propellant), invented io 1937 by, 
Dynamit A -G* nuty be considered a* a G Pulvcr *■ 
(DEGEM^ot TEGN propellant) ia which a large amount 
ot' QMroguaoidine (NGu) ia incorporated. 

Av G Pulvcr is alow burning io comparison with 
NO propellant*, it was found unsuitable for u*e 1a\ 
medium and small caliber mortars,. and howitzer*. 
This is because the barrels of'these weapons a7« 
"•^o short to permit complete combustion of the G 
Pulvt , while the projectile is still in the gun barrel. 

In order to obtain satisfactory results m such weapon*, 
the rale of conOt^'ioD of the propellaot should be 
higher than io the regul*. G Pulver but at the tetoe 
*time its flash lessees* should he low. This can b< 


achieved by incorporating into the G/Pulvcr #ome 
oitrogunnidine (NGu). - , 

Due to the fact ebat diirated glycpla contained 
io G Pulver are good gelatinize/* foe N C, com* 
paratively. large amount* of NGu can be incorporated 
without making ta* pcopdlanc too / brittle (NGu is not 
a gelatioizer for NC sad it not gelatinized by nitrated 
glycol*). In older to have a propellant of good perfor¬ 
mance, the crystals of NGu should be short * n d fine 
scd. uniformly distributed throughout the of the 

propellant. This ««i accofcpliahed in the following 

manner: 

After preparing the nitrocellulose - dioitrodiglycol 
(or dinilfocriglycol) jelly by kneading io a Veroer- 
P flciderer apparatus, short fibered nifroguanidine 
was gradually added and thoroughly incorporated. 
Then the maat was rolled for about 25 minute* 
^ and the reaulting sheets cut to the desired size. 

Following is an ezample of a flake Gudolpulwer 
suitable fo. ho wiextrs: NC(N=1^) 38.0^, DF.GDN 
31.12, NGu 30.50, acardite 0.50, NgO 0.25 and graphite 

o.ior*. ^ 

Nitroguanidiae was also found to be suitable for 
incorporation in cool tubular cannon propellant*, as 

for instance: NCfN=12S) 39.43, DEGDN 16.92, NGu 
30.00, echy Iphenyliacthaoc 5.00, diph eoy lureihsoe 
4~25, k attratc 4.00, MgO 0.25 and graphite 0.10%, 
Other formulations of NGu propellant* are given 
under PfopeVlaata. 

Among the advantages of NGu propellant* may be 
cited: law erosion of gun barrels and practically 

complete absence of smoke atid muzzle and breech 
flash. This w as achieved without addition of any 
flash reducing agentr aucb as K^SO .. 

With the introduction ol raptd-fi.re ' Weapons, aucb aa 
A A guns or thoa e used on armored vehiclea, the problem 
of breech flash became of utenosf importance because . 
the breech haa to be opened immediately after each 
firing And lea* time is given fox cooling the chamber 
g*»es ;iU.a in the ca*c of alow-firing weapon*. It 
should! be, noted that modern rapid-fire weapons a 
provided with semi-automatic breech closures and 
v muzzle brake*. Tbe brakes tend to retain the gaset 
Vac-f in the bat^e.l,Atid when the breech ia opened, the 
gate* emerge in a glowing condition, endangering 
tbe lives of the personnel and are capable of igniting 
any combustible or explosive aub»tance in the vicinity. 
With Gudol propeilanr tbia breech flash «u practically 
eliminated. (See also,*Flaab Reductanta io German 
PropelUaJA.'*). * 

References; 

1} U.Galiwitz, Die Geacbutzladung (Propelling Charge^ 
Heereswaifenamt, Berlin (1944) 

2) O.K'.Stickiand ft ai. General Summary of Eaploaive 
Plants, PB Kept 925 (1945), Appendix 8- 

Guhrdynowilr. See the Swediab Section. - 

* 

Guhrhallhoflt. An explosive prepared about 1880 by 
railing Kieseiguhr with nitrobenzene and fuming nitric 
add [ CoUer 119181 p 14) ]. 

Guidance Syst«K*a lor Misalla*. The principal German de* 
vice* foe guiding space-travor^iog unmanned misailes which 
carried within themselves the means for controlling chcii 
flight p*th*. are listed below and in some cases bricrfly 
described in Reference* l % 2 A x *3, Tbe systems may be 
subdivided into J h c following groups: ’’ •„ 


: x 'i v ’” 




x6k »- */• 

V“ 


A • r 4 * ^ 


; - Guzn _ .1 r; 




2 

















I 


/. 

J 

tt 83 


X AeMt.iIe Hmmlnn Daviess* Tbexe utiliJa* "fo*-- wo<l l 

proceed by s.xplboe, ensues n » B*drora« ISir' 

1^^;™ ^developed and were aiended for *uidw* ' 


;Sr*Wc« w iWW «d were «-ended for guiding 
d£ J M ile. BoA by*«nv|" leceirecj *e ««“«■ J£“ 

mi trance port* and detetounnd the-direction 
STtfaTcStaK & *0 «*«&**« phi* of die incident- found 
“iUr PhSe Cc^P*»«« cinfu.t. we«-u«ed to co«n.od 
t w-" to nwneavef *o that die phue assies^focartae 

«Jhi* Tbhk. a*de thw mlaiile point ^“F*Jy ■« «5i tw|e«. 
T^t priVcipoi *<*«p « of the acoustic* homirt «mite 
, r ' &c impossibility ©5 foorastog^ »t* receivers (wA »i 
ia "dooe with *mdio\ko«ittolied‘juidaece *j*sj*a»« (Re* 3, 

h rv K07-A3 * ‘ \ .. _ / 1 * . , 


ta done 

PP.602-5) 


KdS., to R.f 2. M* 21M9 * Mfc «teodiM 

icouiric homing celled Kr^tK end the later 

ver.ipn -•* 0 “?**'Zti 


• Jug" « r ..-v^r;« v -- ^ •*.< .. *. 

d i* |A I-!r ..TTSier£ii**J»y ' V-l <FZG-*S) mi»*i!«, oiled niso . ‘Boss Boob’, «■ 

■oJ ••>»<*,»>» Mu” “ “ J^ntVd ,t “{ .bout »impi«, n.«*«d »nd to.on.bly leli.bJc, in chi. 

* ?iS^ u y*\ J;! 5 ?Si £*JL A i he sound’passed into d»e the. azimuth was contioiled by n magnetic ccvapess, che 

d?wtoaB >, dm«b t «Sw« of Ain M*h .creen. which .ititude by n tenmeme nnd th. note Mr ..a 

: WMM difference* of nir rrmum due <« » lr “M 1 **** “>•*»“““* .““‘‘r P " or ‘f 1 "“ cl * 1 , ‘*. 

Wri« hit »o« Ae »o»*i of Mtor. u d propeller, of "be dee.ee. were °>«U»J 1 * .er for *e de.ued .cowh, 

a imII lyi* ' »rr.nf*menr w.a. .ct.ched .Ifatude and note. The coapa*. "■* l.nked to «be dixec- 

*i£Ida* .y.tem in /»U . wiy a. to bro.de, the tioo.i-cro.cope.wnere.a the-lueneter .cted directly « d. 

■Mllian^NaMt curr*. of the individual component# el.r.tor cootroi .yarem- Alt of the control, nd .mplihet. 

of th“«.tem. If the mia.Tle, .u* a. an.Xrf.ma hom.n, were poe«*Jt«e ud *e h.*h-f»e..o«e air ... a.ored ta 

Siwcrly «. the ,((((,,*. <~q>W of the.-microphone w.. tank»._UVn^ p .edeter™nitd «ng« wa. re.,=*«d » 

Tc^atahT .rtd^a*-there no modulatioo butput.no .teeui*--flig ht.- t h e^ w m ihe . d w . a a ctu a t ed. ■nd.atmgtL. The coocrdla 

conectidne were nece.Mry. If the mi.aile w«a not armed were then locked cau.mg the •"••*>«« d."*- 2^* “ cc “™f>- 

* aTL+i Iv >r W carter there waa teaeraced a rnddulntioo • o< the tecromal pomoo of the flight dep^ockd upon die 

1'%it£cy of VA eye* C» par second, the rotation spejd^of - ballistic, of tPe missile. (Ref 3. PP J3>36, 327-8 & 335-7* 
the missile. This moduKtion frequency ■. cransou.m4 the/. ^For more information on guidance sysce^a for V ? 1 see Rat 2, 
‘ information w the spoiler no!wor<f» m the tailthrou 4 h • pp 207-9. Some V-l bombs w«e equipped with a ooe-^he 

the zyro commutator ty^ceou.Th** smapimcnt conveit*4l/ f%rfo transmitter for enabling the launching crew to follow 

che leffright and up-dow-siiaU into the proper'puiseh the flight* %ith direction finding equipment in order to 

• which were to be fed to 'the solenoids actuating thespaiUta, obtain plotting and wind daca (Ref ?. r> 7DO) • 

The range of thi* .device waa expected lo be about 10013’ £. Radar Guidance SystM ar Rodfa Dsfectian amd Guldtnci 

’ Mters, to chat if it were launched at a range of 2000 m, Sritis wii not sufficiently developed, 4 co .be| used oe» i 

# ^the first 1000 m of its. flight would be uncontrolled. The . / wide scale. Radar tracking of the tafget w|a used fo 
7 -pydeL hi*«'wgg not’ sufficiently developed to be used in. , guiding the Wasserfall ^and Rheintocbtcr-misSWsr(Ref 2 

combat; but :^€- KtmtUh- tac_w*|u The JCwlch consisted ' _p 227 -“ T * n t ' 

of a light djapbragm -semstird mecbspiam which responded" *“ F^RwUe Canhollad Guidance SystarSs consisted aaseaually 
.• to dte sound of sfirp 1 * 0 e propellers at a range of 1-5 melees. » of a radio receiver (located io’a missile), a missile tracks 
It was coQstmcied oo the same principle as the Pudcl sod a radio transmitter (located near a missile launcher 
fu*e % -It was/planned to install the ICfaoich system on foe coeveying the command to the receiver. This systea 

sosx; Rhein loch ter- misailes was used in the majority of German guided missiles in 

B. •alllttU Guidance Jysfww, al»o called ?l««Kt*el-Grav»f#. eluding, the PC tdOO RX Glider Bomb-(Ref 2, Pf Jl9W) 

f|an .Guidance. System. Thi*. was essttntially similar ta s Hs 117, called also Scbmcttcrling (Ref 2, p 19o .* 199)i 

iOQg*rsDgc gtmtire siudaocc. AS' with * gun ior surface tit A-i (Kct 2, pp 2111 Ha 2ytf (Ret 2* p '^04) t 

‘'fire • a missile such as a V.-2 (A-4), was aimed^in the .sooie -.V-l ^nissiles (Ref 2 r p 207), some V-2 (uUiilci 

desutd directioti ia ’ ssimoth and'pointed at such^a , 4 pxe- (Ref 2, p 211), Vasaerfall .C-2 (Ref 2, pp 21^-23)* Feuedilis 

‘ calculated el«rstioa angle that the pfoiectile would fall F-55 (Ref 2; p 226), some Rheinrochtera (Ref/ 2, p 227) 
tp^the aurtace *t ihe correct target range. Tbe V-2 was directed ~ Great Entisn (Ref 2, p 23?),and dome other*. 

...-Jti heading duriot'>«romg period by four external sad four Note; Hi 293A was the first German radio controlled bomb 
roterndl vaaes. The external van*** located in the outer fr was. made in 1940 by Henschel^ by equipping wic 

x trailing edge of each large fin; ettated aerodynamic moment* radio control devices, the boo-guided*^fide bomb daaipie^ 

* whereas the internal varies, made of carbon and located to | Q 1939 by the Gustav Schwartz Propellerirerke(Ref 2 p 202} 

to the reai of the o»»r, varied the direction of threat of . The foliowi[lg Gennaa radio celled ^.tem. m 

the ofltot. Fo. «.Mirol w MUMtft, the exttfml «d internal , - U , Md OI de.cribed in Ref. 7 tod 3: .. 

I *•**•-*«« interlock.d but thay w«, ao toM.ci.dt. ,, Bulyund , ysC cm con.iated of an optical (vianal 

- SJ/nfiS“* •* p * , “ e COQWO ‘ ,D p,Kh - tRel pp 36-8 *V miaaile nacka, **<±,*i, with . jo, atick cootroi, 

• Xfenxi.nr te , R.f 7 , nt 'a. uV s , • radio-., teceivet StrossWwg and a 'truso*tier# KaW 

reeuiateu in ffiaht hv fina^ whir4i k* The Strassbuxg-Kchi combiaation waa aud in the P) 

"r' ».ti R £ 3 ^t^. M ^ 

w R»^t> (opoteil » provide azimuth control by flying • (ift *9 ST *™** “ 7,H ” "*• de ’ el °P^ ta “ “. " I 

' * • Ei“lf ‘re t,,rai0 • , *r b ^‘ l - ««“? ^ tX^kinT^e ^ 

d) Time .wi^fa cootroi to Mod th^i'a.ti. Tet're^l '• .“* ck , iD *' ,' 1 "* P ropo “ d ./ c 

** target after it waa launched vertically, * ' ■ ' ■ -> " '■* R . h " n ;°5 l , * ad °*« m “ ll « 

- - Alter elaborate .preparation* requiring much «n»e, (Re f^2, p 227 and Ref 3. p *1) 

rereonael and eouipmeoe, the V-2 wai fired .rertitally guidance ay.tem waa baaed on th 

from a. metalUc launcher, A few .ecood, after *e V-2 -»ethod which a n.v.picorol a abtp Ue. to detemun 

waa 1G thjH.a the time .-.itch cootroi c.u.ed the mii.ile “ k *®* ,Uo “ * plo,uo » *« '"«■* b*«r.ng. obtain. 

. to bcod gradually over in the detection- of *e target. After *£“ . radio, tre 0 «ructe.a of wp known iocauoo. 

1 minute of flight, the motot waa turned off Hiking the The ? device Sonne waa -more complicated than th 

- mia.de at about .a 43° aoale ind bavin. > velo<-iru n t!w .yatema u.ed in Mip -n.vigaaoO, A brief'de.cnptio 

3,400-mph. For the rr*ainder of the flight, the V-2 filled R f f ^* n ‘ Ppil * d * he 3oone “ * i ’“ 1 


/ 
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the ttej«c*orv pi a fret body iri«*ptcc caching a maximum 
height of sbeuw 50 miles befoce renuniox; to ehc aurfac* 
"of -the., eacth* About 5 minutes after take-off, th* V-2 struck 
the earth tome 200 miles (tom cb* launching site with a 
vetoed? of approvin^cely 1,800 mph causing the warhead 
sad any remaining foftffcuaxplode , 

C. fofrarad (IR) CdfKmha Jyatem consisted * essenoally 

- of '.a* c oo care* mirroc directed coward' a target enfittiag 
the infrared •radiation 'A cocating disc and a ohocqceu. 
coaaeeoed by a wire to a mecbaoism reguiasrd the right- 
left and up-down movements of the missile. A schematic 
view of »uch device is given .oo p 11 pf Ref [J and a general- 
dcacriptido oo detecdon of the infrared is given i* Chapter 

- \ of Ref 3. One of che IR homing devices waa used oo the 
Rheintochcer, R-3 (R«f 2, P 229), while anoiher IR device r 
called Md/ld, waa Loatallcd on the Enxian, E-4 oiaaile 

‘ (Ref 2, p 232) 

- D. Mafne*ic-Balllstlc Gufoa,v-a Syafaw^ such as used in the 
' V-l (F2G-76) missile,, called also a *Bux* Bomb" f waa 

simple, ragged .and teaaonably rtiiablci Is this aysteai 
the. azimuth vras controlled by a magnetic crvnpasa, the 
sicitude by s barometric altimeter and che range Mr aa- 
air mileage measuring uniu Prior-go launching the missile, 
the devices were m^idusily sec'for che desired , course, 

< alticude and range. The compass was linked to the 'dixec- 
tiooal' gyroscope,wneress the altimeter scicd directly on Ac 
. elevator cootroi system. All of the controls and amplifiers * 
.were pneumatic mid the high*pressure six was stoecd ia 
two -tanks. U hen the predetermined rang* was reached ia 
—tiighr^>ihe- Warhead—Was actuated. .and-StmeiL- The controls . 
were* then locked causing the missile r ° dive* The accuracy 
of the terminal portion of the flight depended upon the 
ballistics of’the missile. (Ref 3, pp 35-36, 327-6 8 t 335-7V 
For more information on guidance syste^wfor Vyl see Ref 2, 
pp 207-9. Some V-l bombs' w*xe equipped with s one-nibe 
rrtUo crsnsniirter for enabling the launching crew to follow 
"the flights with direction finding equipraenc in ‘order to 
obtain plotting and wind data (Ref ?. n 7nO) • 

E. Radar Guidance SystM ar Rodia Defect Ian «md Geldswc*. 
Syitsm wt* aoi .sufficiently developed >4 ro ,be| used oe a 
. wide scale. Radar tracking of the osfget w|a used foe. . 
guiding the Vasaerfall ‘and Rhemtochter rmas’^fs. {Ref 2, 

p 227 sad Ref.3, p.jU)_--;- ■ y * 

F^Raite Canfrollad Guidance 5yslei*a consisted easeorially 
. of * radio receiver (located in'a missile), a missile tracker • 
sod V radio transmitter (located near a missile launcher) 
for conveying the command to che receiver. This system 
waa used ia the majority ox German guided misailes in- 
ciudiag. the PC 1400 RX Glider Bomb (Ref 2, pO 195-6), 
Ha 117, called also Scbmerterlmg (Ref 2, p 196 «r 199)^ 
Ha 293 A-i (Ket 2, pp 2Ui gc.203), Hs 2W (Ret 2* p 204), V 
. some- V-l jxtissiles (Ref 2, p 207), some V-2 aUiiltt 
(Ref 2, p 211), Vasaerfall C-2 (Ref 2, pp 219-23). FeuedUie 
F-55-(Ref 2; P 226), some Rhein tochters (Ref 2, p 227), • 


it was made io 1940 by Hens cb el , r - bf equipping with 
radio control devices, the ooa-guided*^fide • bomb dasigped 
io 1939 by the Gustav Schwartz Propelletwerke(Ref 2 p 202) 

' , The following German radio cog trolled systems are 
listed or briefly described in Acfs 7 and 3: 

a) Burguod system consisted of an of)cicai (visual) 
missile cracker, - Knupgel, with a joy stick cootroi, a 
radio- , receiver Sfroasburg and a/tsmnan*ccer, KaW. 
The Straaabuxg-Kehl combtnacioo was oud in the PX‘ 
1400 .glider - bomb, Schmctterling (Hs^ll7) rockec, 
Wssacrtai] .(C-2) rocker and Great Enxian rocket (Ref 

pp 213-16, 223 at 232 and Ref .3, pp 38-43) 

Note: A» s substitute for the Strataborg~Kehi cdbanaad 
link, the KramBrlgg system was developed late ia If D 
(Ref 3, p 41) . % * 

b) Cliais system was similar in operadoa do the 
Burgund’s, except chmt radar tracking of the target 

, replaced the optical cracking. If was proposed for 
use with the' Rheimocbcer ) and some odier missiles 
- (Ref 2, p 227 and Ref 3, p 41) 

c) Senna radial guidance system waa based oo the 
..inethod which a aavigacov oi a ship uses to determine 

its poaicioo by pioctiag the reverse bearings obtained 
frtun the radio | craosmictera of two known locations. 
The device Soane was * coo re 'complicated tbs a the 
tystems used in ahip -nsvipidod.. A brief'description 
of ihe -principles' applied in the Soone ia given in 
R«f 3, p 595 


i 


/ i 
! / 


/ / 


-f 


Jj , , o. 

• d) Frlshkcks B Haptesr radio recc.rcr, first mounted 

on. s Hs 293 misaifk proved to be too heavy *“d com¬ 
plicated for urf. /it was replaced fcy S*srv radio 
receiver (Ref 2. .O. T99> *' ‘ 

c) SHittgsft cadjo telemetering ivxtra- «ai tested on 
ebe Feucililie F-)5 tniaaile (Ret2. M 226) ’ i 

. 0 StrsssfvW radio control. sysKWi designed by the 

Rundfuak Co wss-platiaed 'to be used -.*b-ihe'Enxian 
missil«s (Ref 2,P 232) ». < 

* g) Rbff radio control system designed by the Tele- 
funkvn Co ' vta intended for use in Enxian missiles 

. (Ref 2, p 232) r ^ ' J • 

G. Vlrs C^teliad Guidance Syittm. Owing to the fact 
that radio comiund guidance systems eere suscepiible to 
elecuooic countermeasures (jamming), a control w wires 
was developed. The system was installed fo the 1 X-4 air-to- 
air missile and wia planned to be installed On the X-7 
iurfapKD*tir niisile and Henschel missiles (Ref 2, 

pp 205 fc 216-1? and Re! 3, p 41). The wipe links system 

was effective sve* short distances without fear of enemy 
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d withdraw itself beyond the range of knemy bombers weapon*. 

- (Ref 2, p 2 lb), _ . v 

o The tollowioz varieties of wire comauad links systems 

ere briefly described in Ref 3«*pp 41-2; -j. 
an a) DsrtsmnB-Oulsbwrgf system consisted of an optical 

' Joy-stick cootroi unit, a rxan smi tsteg unit, two spools 
M: wifo wires (as described above) and m receiver located 

m in the fuselage of X-4. ‘ The trsoseiittifig equipment 

consisted of sa oscillator (operated by pulses- .from 
the joy-suck control)'sad so audio power amplifier 
ts which transmitted rro audio-freouen^y ytgaals throu|k 

wiref to the receiving set in .me mimile. Th^ autbo 
ct signals were demodulated by the rebeper to 'ppermte 

m two ooisdxed relays, one for pitch.-and acorhrr for 


count 


asur 


According »o Ref 2. p 217,- the wire controlled system 
rd in die X-4 missile consisted. essentially of a small 


ocrical joystick control target cracker mounted io. the 
nicer aft, a pair of control wires .and a receiving unit ia 
die missile consisting of a gyroscope at*i a P*«,ol reUya- 
The control unit io the plane, contained revolving 

drams, one of them controlling ifoauch and the other 
elevation. The control wires consisted of two insulated 
single strand Swedish spring-steel..wires 6000 m in length 

and TT TT.fMn —rrTi "Pit rocsivlnt-tot in tbc miSsile 

consisted' of # polarized relay for azimudi control and ga 
nMnl.rireH mmrviaal relay lot elevstion control. Thk 


*ap olarized msrgiaal relay lot elevation control. Thh 
firat relay responded only to polarity. changes ia the di¬ 
rection of'current flow through the wires,while the marginal 
relay responded only do changes in die value of ihe current 
rcMrdicss of its poUacy.'In this way, both azimuth sad 
elevation control signals were transmitted simultaneoutly 
over 4re.igM pair of witea. The relays were conaected 
to the spoiler solenoids id the tail fma, ihrouab the pro 
coMucatpr system. Thisarrangevnent converted the left-right 


wiref to the receiving set in .me mimile. Th^ audio 
signals were demodulated by the rebefver to ppeiate 
two polarixed relays, one for pitch.-and aaocket far 
•yaw comxol 1 1 

b) Dwrwo-Detm^d wire command link was. a simple 
direci-curteat device which employed no vacuum tubea.y 
The signals were traasmitted to die receiver, which* 
•consisted of three relays. The 1st relay was sensitive 
to the polarity of the direct current signal* (pitch 
control), .the 2nd relay waa sensitive to tbe amplitude 
o,l the signal (yaw coacrol) and the )rd served to 
disconnect the other two when the transmitting 
were broken. in this case, Ibe isiasile cow ri e f 
follow the Domt-of the last command received- Tit 
wires wet* the same as with the tfortmund*0«i«bUs 
■y ssesa except that tasulario* wag mot removad, tiack 
it waa easencial in this system to keep the tcaiBtaac* 
of wires cooacant. , ,m \ 

N«te: lo all wire control systems, the fall of wire bo tbs 
earth proved to fo a nuisance and a haxard. 

References: - ' . 

1) l-.E.Simoa r Gcman Research is World War II* J.Viley, 

N Y (1947) t V , 

2) Anon, GermM Explosive Ordasace, Dtpt of +c Army 
Technical Msoual, TM 9-1985-2 (l^Ktashiimoa, DC 

n A.S.Locke, et al. Guidance, yu>«*XNV CW5) 
(Vol 1 of scries edased by Glhmll ssd^varitfod: Pnacipiss 
of Guided Missile DesimO* \ 


Nora; According to the JC.W.GsUasd> foxih.VDevelop^mt 





=3j ‘zsgzyjgu. -yj.«»*-*. n* assjHjttiSj*#:" ss#^Uj. 

z-azssl’irt’ tv. «. « - sSsfiTr&lii 

rK. A | MO ?hide auid?Dg P of the* X-4 os si Us were com- the oubtiU is .aelf-diiecoog. Tbit syattm «« 


the Uaocbidg mbd guiding 
dacted, so follows; - 


d * C TV Tbe miadiU was aliacd and Uimcbed from tbs p 

f _ t_i 

2)- Simolm—odalv with this, section a of wiitvtlfi 

t«l by mui of bUck FM4B OMrtaejwXi* Ar 


as one: 

B« Comm and Gvlfsnc* SystM. With this ayaM one radar 
tracks the taiget. while che other trdeks she suss lie. E mtk 
.radar feeds data into tcosmiier, whereby araerfog cnamisM 
ate Irani mined to the miasUc.y 


spools. . o**‘. in the aicplaas, amodier ia the mraaile* 
Th*r-. leagth of io sole ted steel wife to-each *x>ol was 
12 km aad there were two sddiriooal reals containing 
IS km of wire located on opposite wing nos of the X-4 



18 km of wire located on opposite wine not ot tn# a-v 
3) Immediately afteg launcQinx the X-4^ fo* gyroacopic 
aatopiloc (located in che missile) was ,pw into operation, 
the warhead became" armbd for rmoy cerawsdoo aad 


tmued to pay out from both the airplane stad foe missile 
spool* mad thus the missile was continuously graded 
by cOM*nd along the op deal-link of right between 

the pilot arid the target s . .. . .. 

5) The X-4 missile rota led a boat «* ioagltudraal axis 
60 rpm aad bedkufe of ibis rojajjoo. there wae a 
caaccl'larioa oi aerodf«»mic misallgamaam ^eealdax 
from p coda cues' rolaraalea. This si^>Ijfidd foe ssaWlt. 
sad os problem aad • kmgle’ gyro waa suffiefomt fo 
propedy orient die pttf h «« f*w signals as «h* miaailt 
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ebe spool, 
imeter of 


6) To prevsat the iadneta*c* Of the wire oa fo* spool, 
from disrocuag the cos—ind sigaria, oae cmustin of 
iaaalsrio* of each ram of viit vai mmoved ia order 
po create a short foe me whole ravl . . . . t . 

lose: Since the' .bove method of coauol restricted 




l * fit . ■ itkl 



the maneuverability, oi Jana chi a a . pfohra and required 
that ii ey remain ia *e- viCtairy of ml■ silesdrag exposing 
lb cm selves to che weapons of enemy’s bombec^foe wke 


control method was re 


*4- by sri 


jof-tbsr 


r - - T 

Guided Mlaaira (Gestdafote Gescboee)* Bkg**»t*i 
aboat^ 1 9l!t''-*«y«r*l'"*d’ccqaaT*l‘ guidad missiles wort 
developed at ^eeaamiade, Volkaafoda^ ate. One p 


mi acoanuc bomiaa device called\Kraaich. With firat Germ as guided missiles waa tba Bbefabal 

*£ cm j*tr?o iferUrm srsrz j - p 
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--0tS*fTucec*»iul guided mi**il«* w*r«i 

») S<h«*4'«f»n« (Butterfly), k»«« t« the 

. H.-117 (R«f 2, p 35) ' , / 

you: H» i* *n abbreviation fo t H*n»ch*\ ¥ iht »*oc 

of'iiic builder 

b) Ka **«rt«:! (tfaterfall) (Ret 2. P 37) 

c ) RbteJ*ta«ht~ (D.ugbter of tbe Rhein; *tn*» 

• uch #t Rhein toe h ter 11 **d HI (Ret 2, p 40) , 

d) <G«otiao. n specie* of bloc . flower) 

,crte«, ranging itom E-l « E-5 (Ref 2, p 43 Ref 3, 

p 

e) F^*ellU* (Fire LiUy) eerie*. which ih« 

Hechf (pike) one of -the fleet successful^ 

T-Sroff and 2-Siolf ’*«*« ueed in u. Th«.H«<ht 

- vii succeeded by the Feucrlilie F-25. Tbejaal 
of the -erie. we* the F>5>, '»•«* lor re-e*rch 
(Ref 2, pp 45-47. Ref 3, pp 

f) Bicham '6P-30 {Viper) \7.ei 2. P 47) 

f ) Rshtatahl (Sf«eK3f rBe Rohr) eerice r*n fro® 
X-l k oX-7,of which the X-4w*. the ®o*t important 
(Ref 2, p 30 *cd Ref V* pp 90-2) 

h) H* (H^wachel, the name of builder) *efie* f 
including the previously mention ed H p-I 1 7(Sch® *t- 

terling), *• well M H.-H7H, H.-293, Hs-2 94, 

Ha-295, H*-296 *od H*-29B (R«f 2, pp 52-54 * 
5*-$0, Ref 3. pp 92*3) 

i) Frit. X (FX-Uod), • glide boob (Ref 2. p 33) 

j) Appwirwiu - - *n o«ftk.lookiog guided 

missile (Ref 2, pp 61-62) 

k) BV-24A (Ref 2, p 63) 

l) Y*2, i* briefly, deacri bed separately under V-I. 

It could be launched ** • guided a^**ilc 

tn) A*tlp*4ol Bomber (Ref 4, pp 57-38) 
o) Tof Km r * biliquid rocker {Ref 5, P 223)- 

Relereuce*: 

l) Aooa, Army Ordnance 31* PP 28-30 ft 121*24 (1946) 

7) F.Ro.s, Jr f Guided UisaiU*. Rocket* nod Tor¬ 
pedoes, Lotbrop, L«« * Sbepafd Ca , lac, N Y (195l)» 
pp 1 4-66 , 

}) A.Ducrocq* L«« • Arme* Secrete* Aliemaodea, 
aerger-Lwemult, P*ri* (1947) pp 90-99 

4) X.V.Gatlaad, Development of the Guided Miaaile, 

"Flight* Publication, London ( 1952)* PP 2-19. 47 ft 
49-59 ^ 

5) Anon, Dept of the Army Technical Manual TW 9*1985-2 
(1953), pp 195-2)3 

Note: Additional lafonaatio** on guided missile*, *1 *o C4lled 
EHrwctad Missiles rosy be found as the following CIOS 

Report*: 2^*56, 29-45, 3 1-13 *od )2-66» which were pub¬ 
lished in 1945 *ad 1946 

(See *1 so Great Enzian Guided Missile , Rockets and V-2). 

- f, 

Ov*fji Idynwmi t. A rubberlike elastic explosive mss* 
obtained oh dissolving collodion cotton in NG. This 
is called alio "Sp renggelatine (Blasting gelatin). 

♦ 

Gur> (Gf schuu^Ste Xaaone and also Vespoo*. 


described uader Eraatiiprenjsiof/e. 

HA. One of the abbrevi ati on * for mixture of RDX 
fHexogen) and Ai (slu/ninom). 

. V 

HoftfiohUodu/ig (Adhering or Sticking hollow Chwgc). 
One or. the device* consisted ot * conical metallic cor»- 
taiaer (filled with 3 lb 5 ot oU HE) to which wt* attached 
as elongated apex, serving a« a hand grip and contg the 
exploder pellet (PHTN/Vax) and a puli (friction) delay 
igniter (4‘i or 7 second*). Attached to the'baae of the 
conical section «u a plywood fiwne-wock carrying three 
powerful horseshoe ma.goe<s- A brass chain with a hook *i» 
tTrtached to the frame woe k. Total weight ) kg. 

T^e device could be used either aa a hand grenable 
us aai* lasd mine. In the fixat ctsc the cerd Qf the tricuoo 
ignst'er j#as pulled off and the gfenade thrown igainat. the 
■ppcoatfhmg .vehicle. Is the second caac, die device wa* 
buried 7 in the ‘ground, tlo»e to the lurfacc, with the magoeta 
up *i*j with the igniter cord, attached to the grd’umi. At the 
approach of a vehicle the magnetic attraction caused the 
gicoadc to jump towards some iroo ot steel part and -attach 
itself to It. Simultaneously the cord vu pulled, thua 
• erring off the explosive^ cram consisting of delay igniter, 
exploder and main charge, (Ref 2). It was claimed that 
chia charge could penetrate as much a* HO mm of Atmos. 
(Ref i, pp 323*4). 

- Another magpecic antitank charge is described in 
Ref I, pp 2o2-) under ihe name of P evixarhon drain* 3. 
Ir consisted of « bot«le-»h*ped cardboard container. with 

2 1/3 lb of hollow charge (TNT or RDX/TNT). Three pair, 
of magnets were mounted at the bo ctoro of the bottle; and 
a 7 Vx sec fncrioa igniter was 'located in the oeck of the 
bottle. Total weight of the device was S lb. 

The device was jfppalertly • designed to be placed by 
hand on the tank and die igniter pulled after U haw been 
positioned. If the target was of noo-magnetic amleriai 
such a* wood, the charge could be attached by mesas of 

3 spike* located at the bottom of the device, (pp 262-3)- 

, • • 

. haftviohlladung 


CLOSING CAP 


IGNITER 

.^tObe 


CONICAL META 
CONTAINER . 


MAIN FILLING 


OvncstJofl-Dyimmit. 5 *e Tl*«X I Dy 0 *«i t. 

i ; * 

* r . % / / 

H.Ooe of the abbreviatioaa ter Hexogen or Hero (Cyclo- 
aire). * 

% 

, H , 0 *i< • Hexogen phlegmatixed wi?h 5%, 10% etc 
Moot an vu. 




H-l, H-2, H*A Exploslva^. German Ammoartes, 


MAGNETS 
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Metal, Neck 
Bona 


Web Carr, 
iny Ito 



r 

Xo another type of 'adhering (Sticking) antitank hollow 
charge there were qo magnets bur a tricky pad (located 
at d>e wide part oi the conical body) served "for attaching 
che charge to a rank (Ref 1, p 324). 

References; 

J)- Dept of die Amy Tech M^ual TM SM985-2 (19'53), 

PP ec 323-4 „ . / 

21 H.K.Bullock, Pictcinoy Arsenal; private commuaicaUdc. 


* — » 

Heftmfou (Adhering Mine). An arxitaok, hollow charge 
oc* ic-~ consisting oi a ecoicai contain® (filled *ith HE), 
provided with a Cat «®D «d a handle. The wide portion of 
che cooe wu covered with a i*ye' of a low melting colo¬ 
phony-oil pia-uic re tin (op ca 50°) retained'cc the surface 
by mean* of an open raeah cloth. In back of rh^ flat top, 
which consisted of sheet metaJ, wa* placed a thermite- 
type charge (Mg + Al '♦'KClOj) and in back of die Inner a 
time fuse. The operator uid in a hole and, at the approach 
of che tank, ignited the fuae which’, in cum, ignited the 
thermite. Just a* soon- as rhe heat of the thermite melted 
the resin, the device was stuck (by the operator) co the 
bottom armor peace of Hie tank.- At che same eime the heat 
of the thermite set off the detonator and this ip turn initiated 
the main charge. * 

This device wa» in an experimental stage when the 
war terminated. 

Reference: E.fL-Richardaoo et al, CIOS Rrpt 25-1S (1945), 
pp 23-5. 

H olakl oatlt.Same. as Perrokiagtii. 


(Stability io 


Ho Hbockv? feeder L«jsrbeal8odl gkalt 
StortgeJ-See in the general section; 

H andfvuvrwoffan (Small Arms).See under Weapon* . 

* 

Hondhobong ill eh ere ran g arc (Explosives Safe 

-C* and to Tran spore).Se e Davit (1945). P 347). 


Hornctoff (Urea). See general bcccioq. 

« * 

HC Mixture. A smoke mixture consisting of hexachloto- 
ethane and powdered tine. 

Reference: Anon, Field Artillery journal B, 352-3 (1943). 

Haovy A/T Mina. Sec under Landminen and also on 
pp 265-7 of TM 9-1985-2 (1953). 

H.W.lW.r [Lt«« Type or Scbuko Igniter). SeePre.,ut« 
Igniter ikider Igniter. 

Hacbt Cuidad MI*alia. S4e Pike (HechO Missile. J 

. ^ 

. \ 

Msllhoff Exp I a si va* According to Gcr P 12,122 of 
J880, it yu prepared by the 'nitration of purified tar 
oil, followed by.washing, drying and mixing of the 
nittotar with oxygen carriers, such aa K (or Na) nitrate 
{or chlorate), etc. It was claimed that thj* explosive 
mixture warn very powerful. 

Kcl^rr^v^e: See under Hellhoffit.' 

Hallhofflr (Hcilhotfite). One oi lufiSpreogel type .ex* 
ploaivea, invented about 18 70 by ttellhoff an a a *o. 

ft consisted of 28 pares'of nitro bet sene and 72 pan's 
of fuming nitric acid. This liquid waa sometimes used 
abaorbed on kiemelgubr (ace Guhrhellhof fit). The dis- 
»advantage of theae Sprengel type explosives waa 
their extreme corrosiveness (Ref 1). 

According to Thorpe (Ref 2), Hellhoffit waa triad 
in sheila, c^e two ingredients being mixed doting 
flight exploded on • impact ’(ite also Anilitbe under 
French explosives). 

Stett^acher (Refs 3 and 4) investigated Hellhoffit 
and its modification* And found char the glaae-liacd 
depth charges (Tier enbom ben) containing Hellhoffit, 
we^4 much rdore effective than thoae loaded with 
pjeric acid. The mixture constating of fuming nitric 
acid (d 1.52) 64.51* nitrobenzene 25.81 carbon di» 
aulfide 6.45 nad aluminum bronze 3.23% waa found 
to be one of (be moat effective. A mixture prepd by 
dissolving 66*7 parts of dtnitrpbeoaene in 100 part* 
of v fuming A#*ric acid waa also claimed to be effective. 
References: 

1) Davis (1943), P 354 2) Thorpe's Dictionary, v4 

(1940), p S45 3) A.Stettbncber, SS J« f 158 (1943) 

4) A.Stettbacher, Spreng- ur* Schieiatoffe, Zurich 
(1948), p 71. 
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(Ur**)- S*i ,mi« 1 MCtiM. 

' 

HC Mixture. A smoke mistilt* cooaistiag of hexacfclor*- , 
ethane and powdered zinc. 

Reference; Anon, Field Artillery Journal 2J, 35>3 (1943X 

• * 

^•cvy kJ T Min*. Sea under Laadmiaen and ilto on 

pp 265-7 of TW 9-1985-2 <1933), 1 

• * 

Hebelxuoder (Lever Type or Scbuko Igniter). Ste Prtteart 
Igniter Mhdcr Igniter. 

f w v 

HacKt Guided MUaJfe. Sde Pika (Hechr) Missile- ^ 

Hell Kofi £.*p I• sive* According to Ger P 12,122 of 
}890, it waa prepared by the nitration of purified tar 
oil, followed by * washing, ‘ dry iog and nixing of tha 
nitrota t with oxygen carrier*, auch a* 1C (or Na) nitrate 
(or chlorate), etc. It waa claimed that thja explosive 
mixture waa very powerful. 

K«u;s&' , «: See under Hellhoffit* 

a 

Htllhoffh (HellhoOite)- One oi tb$P , *S?e«ag*i type *•*- 
plaaivei, invented about 18 70 by HeUhoft and Gfl s«e. 
It conaiated of '28 pair* of nitrobenzene and 72 part* 
of fuming nitric acid. Thi* liquid vas lontciaei need 
abaorbad on kicaelguhr (ite Guhrbe llhoffit). The <Ua- 
* advantage * oj these Spreogel type explosive* waa 
thrir extreme corrosiveness (Ref 1). 

According to Thorpe (Ref 2), Hellhoffit waa triad 
in shell*, the two ingredient* being mixed daring 
flight exploded on * impact (it* also Anilithe under 
French explosives). 

Sractbacher (Refa 3 hnd 4) investigated Hellhoffit 
and it* modification* and found chat the glaaa-lined 
depth charge* (Tiktcnbombco) containing Hellhoffit, 
ware much idore effective than those loaded with 
picric acid. The mixture coaaiating of fuming nitric 
acid (d 1.52) 64,51. nitrobenzene 25.81 carbon di- 
sulfide 6.43 and aluminum bronze 3.23% was found 
to be one of (he moat effective, A nurture prepd by 
dissolving 66*7 part* of d initio beasen* in 100 part* 
of^fuming Mrie acid waa aJao claimed to be effective. 
References: 

1) Dnvi* (1943), p 354 2) Thorpe's Dtccioohry, v4 
(1940), p, 545 3) A.Steitbache*, S S 31, 158 (1943) 
43 A.Stetibacher, Sprang- dp^ Schitsstoffe, Zurich 
(1948), p 71, 
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Hsngstit. Smokeless propellant, patented in 1888* 
was based on nitrated pulped straw previously treated 
with some chemicals as described in Daniel, Dic- 
tioonaire (1902), p 373. 

i 

> 

H«fisc hell or Ha. A guided finite (q v ) developed 
during _%V II. - • 


Hexodi - German name for Hnxomethy fen *4*1 famine Olnltrota, 
- • 2H^O-(See KA-Verfahrca under Hexogen). 


Heveklln ef OJckarheff. An eiploaive prepd by soaking 
sawdust in a concentrateJ* aqueous 'solution of equal 
part* of picric scid and nitrate; The resulting 

product w*s dried and mixed with various amount* 
of pulverized sulfur and K, or Na nitrates. 

Reference: L.Gody, Traite dea Matieres Explosives, 
Namur (1907). p 551. 

• 

Hefser (Baiter). A Czech designed and constructed Tank 
Destroyer, Jagdpmzer 38(f) (Sec under Panzer). 

$ 

, a 

Hswscfcrecka (Gfaashopper). A scries of weapon carriers 
CTaHenttiger) such' as foe 105 mm "Guo, developed by (he 
Germmts early in the WX 11. They »rr^ described in n>l 111 
of the Illustrated Record of German Army E quip•ocnt'T939 - 

1945. War Office, London ( 1947b 

Now: The above British books were not consulted* for 
fear that they we * confidential* or * secret* as is usual 
i>with British sources. 

o 

0 

w 

Mexo, HnxnmJn, . H exon itrodlpHeay I owln, odor Hoxyl 
(Hexsoifxodiphenylamine) (HNDPhA). Described in the 
general section under Diphenylaroine . The following 
information concerning the manufacture and use of 
Hexa in Germany during • VV l) u available: . 

At • All end or f Fabrik of V A S A -G. the. method 
of manufacture was aa follows: ^ . 

• To a charge of 1000 kg of 99% nitric acid placed 
in a V2A stainle*a steel oitrator of 2 cubic meter 
capacity (fitted with, an' agitator rotating at 60 RPM^ 

; ’ a cooling jacket and cooking coils) 300 kg of 

. diphenyl teniae was added gradually while the 
temperaiure waa maintained x at 90 • The solution 
was diluted with weak nitric acid and cooled to 
30-40°. The precipitated HNDPhA was filtered • 
off, washed thoroughly with water, then dried, 
screened and packed. 

HNPPhA sai/Uied by the German* at th* start 
of VV I in an underwater explosive containing HNDPhA 
40 *.qd TNT *t)%. Duriog W II, this explosive waa 
replaced by the one containing HNDPhA 27.9, TNT 
55.7 and Al 16.4%. Another underwater explosive 
contained HNDPhA 23.0, TNT 61.8 and Al 13.2%.. 
Stettbacher (Ref 5) cite* a mixtore consisting of HND¬ 
PhA with 30-40% TNT nnd 16% Al (See al*^ Hexamite^ 
Scbieaswolle 18, T3WY-1-1 01 and Ersatz*preagstoife). 
References: ’* / S., 

IX A.Stettbacher* Protar (Swirzerlsad),#, 33-43,(1943) 

2) , U S Naval Tech Mission in Europe, Tech Rept 
513-45. Hexibourodipbeojlamiae Maaufactnke in Ger¬ 
many , PB Rept 38, 154 (1945) / ^ ^ 

3} O.V.Stickland er al, PB Rept 1020 (>y45>,?P IW7 

4) Anon r Allied and Enemy Explosives, Aberdeen 

Proving Ground, Md (1946) / . ' 

5) . A.Stettbacher, Sfreng- n*d S/bleaitofft, ZSriCh 

41948), pp 78-29. / / 

Hex* 1-22, 8-26 mid i-4.Gerfc*n eabecitnte explosive* 
containing * hex an itrodlpheify Ifmioe described nader 
Eratatssprengatoffe. / * _ _Z —— 7 - 


Naxol. Ao exploaive mixture consisting^of 75% Hexogen 
(deseositized with 5% of Wax) and 25% Al powder; 
was used io underwater ammunition. [PB Rept 1820.p 40 j . 

*» * + 

Hexomethyl entwK;0^in (Hcxapj^thy lenetetramine ) 

(HMeTeA), called alao 1 HfuniOp. iTe(heocaniDc, " 
Areinoform or Urotropine. See general recess, 

i 

_ + * 

H an cm vthgl m ttrtromini Dkrfvotivaa (Explosives). To 
this group belong ^Explosive* containiHg Heaogea (RDX 
or Cyclonite)’ apd R-Salx •.(Cyclotrimethylcnecrinitro** 
amine) t described elsewhere. In addition, G.Romer 
et aj investigated two explbsivca (see ^liphatic Nitia- 
mines of VV II). obtained as by-pmducts to the man¬ 
ufacture of Hexogen by the H-Stlt and KA-Salz processes. 

Both of these substances were claimed to be^ more 
powerful explosives than Hcxbgen. 

Reference: G.Rbtner, PBL Rept 85,160 (1946), p (6- 


H« x oefi a tfty I an etri p era xidediom lr»s (HMTPDA) (Hexsmeihy len- 
uiperoxyddiamin). Preparation and ptopertics arc given 
in the general aectioo. rhe explosive was proposed in 
1912 for use as inidatiftg- component for detonators.. For 
in stance, the No 8 copper cap might contain 0.1 g of 
HhfTPDA and 1 g of TNT. 

Refe*r-^*e: C. voo Giraewaid, Gcr* Pat 274,522 (applied 
for in 1912, issuer 4 «tx 1914). 

- 0 

Naxoraln. Oue of the German dc*igc»»ions for Hexa- 
* nitrodipheaylamine. The game designation-w** ^*ad 
_ Hexsmethylenererramine. 


Hexomif, or Hoaonlt. Aa t explosive used during VV T 

V r 

for cast loading torpedoes, sea mines, and depth 
charge*. It condisfcd of bexaoiuodiphcdy I amine 
(HNDPhA) 60-70 and TNT 40-30%. It* properties arc 
described io the genera! section. 

• After termicaiioc of VW 1, the Hexamit waa used 
a* a component of a commercial explosive know* a* 

. .^Neurodit". • % ** * 

•T^v term Hexamic was alao used for the following 
,eca«ictci U 

of WV Is 60 to 90 s ->p**iia of 'HNDPhA, in which might 


be present up^fo 40% picric acid, 10 to 40% DNT, 
TNT, and/of TNN, and 0 to 4% vegetable meal. . 
Reference: J.Papin Lebaileur, Poudrea, etc, Paris 
<193?). PP 457-8. 

Noape According to TM 9-1983^2 (1953), P 15, the Hexamit wn 
used io the warhead of Kurt- Apparatus (q v )» • # • 

s' 1 _ * . % “ 

Htxvnil. Same ns Hexamic. 

e • * 

* H*xenltredlethylnllramfR«. See general section under 

—• m • 

Diethyloitramioe. — * 

* 

Heaenltredlphenylemln#. Same as Heza. 

Hex#. One of the abbreviations for Hexogen (H5 (Cycle-’ 

* 

alee or RDX). 

/ Heae (S-19 and S-22)- German substitute explosive 
cH««0,«0 (HOX); d,.ctib^l und.t ' , Er.*t3- 

aprengstoffe*’. / - 

* 

^ * 9 

Htiafta w HfRDXgalao called V-«ala, E-Saia, Z *•!«. 
SH-Salx and RA^Salz^ depend Hg on the method ^«' 
. man vine take . H J* describe d| in the gea^raJ *#ctioa 
1 _as_-Cydoniw (Cyclotrimetbylefce Tdnitramiae 


/ 
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l C*na*ny» »*<*' liW 

k*' »ot u»*d i* -m*n* 
NuflCMl Vli IWtcd 
W. F©tU mb* l*e«fto4§ 


Uadbr thssf cM(iiUM« the us stable products lorn *d dun** 
A*. nictiot wen partly decoaposod and partly hitr«*«4 


Gar 90 


* < ?W« <U «S»«w« ia tfe« $H-ptoceaa.- waa conducted at 

... mm -I ^ ^ M 1 * 


.:»_usi aA phi<«- 09*, hitti* gci<j. p - Th« ■ purifitd CydsMt* 


3 pnAiciiol iticli«4 btd>s‘ms i.rwsss^OQ*' **d j92 C. 
dnriat Ihs month of ' thfls i# th« .rigianlflisuiM’a) mt&ad th« yisld 

vvelboed ia Get* nay ' *•** (about 40% bsse<| oa c «*t |a N 4 «•*«>* the improved 

i*Ai*d wae^mucb mote* ecoaofticdl "yields up u> TX«5* 


^called " 

i.- A a. moa* Xoaproicak 
I -ted 


& 


•frftr. 


‘ r w • 

a of .auvifcari, 


lift 1933 M Dtft*lfraro t 
wtd an A*. t«act«Ma \ 
r, starting ifoa sdlNr \ 


f HN (SOtfONK*)* 

>*tlfoaac* oad Aft i. 

i - 4 . - . 1 ' 


ft of *.©% hydioiudL 
- sad a ppt oI Ca 


ft x 


*jy 

3NH. 


:oh), 


*d mA ».«d is 

v«f |5 filer Mi ds 


d ■«* » K tuiUU. 
HjN SO^OK ♦ OSO, 

« ns* Mpuautd by 

« «f M* it. a pH of J. 
,CtNSOL-oV ♦ H,0. 


a CtN-SO,-dK ♦ H a 0. 

duct, K ms«hj)l«n*-. 
it« nail), Oil IIUMd 
is a xaialto* «t**l 


£ N-NO^), ♦ 3*HSQ 4 

rtaia coaditlod* |an 
mJdek yd* seed)' 
Dyvauit ’ A - G until 
destroyed the plant. 

W-Vfrtkfft; bfcMit 
i K- proved co be no** 


were reported}- * 

J the $H*proc*e* »•** *»«d *• a* leas* woo planes 
*t all of dies* belonging »•*« DynaMiLA-G * 0«M«*ft*tn* 
(producing V » 3000 ne*tttc was,, per. *»«*)* DoWrttx 
w (producing up^w,500 w/ok») . Odiamuodo (ptoductM 
up to 250 w/»o). Hi* SH-pcoces* .waft considered «q be 
•ore tcoaoeucal* tkm^tktc -Mr,/ E-^oc - K* .processes; hnt 
Inferior to thelCA- paacea*.. v « 

4, K.Vadftfcra® (K^Pioca**), djivcloped by Da ICapffler of 
; W ASA*G , aoaaawftac laiftl thjr tb« E-Vetf«*ii«, waa 
- baaed *a tb« foUowiaft c^aa^iartftofts ^Aa diclfcea^ctliylftac- 
tcUtpMt coftiaiaa 6CH^v *ioupa md .'ooiy 4NH,- ftoapt, 
■tbftf« ift.ft d*lici«acif pi two NHf . *roapa wbic k li arc 
• two ■ftltculca of Cycia* 

•)C« k tbtv can' be r«M«dtcd by fnctoduciaft taio rcacao# 
two wala-of Am mitxuf aa ahowa i» t(hc foUowtn* e<r-iativn^ 
C a H ii^i * dHWO^ jf 2NH ^O % -a 2CH 2 Cr«i-NOp i ♦ 

.in lar**f <|uantKty Aftaa foe the other method*. Thi* made 
vtdh* i*cov«ry*of *P«at KiJ « tecy difficult and expensive 
' $> to blew. Only owe German plant used thia method fEiaai* 
f mbeik of W A S A -G), producing 200 metric tons p«r noaeft. 
3, KArVetfeAnwe (KA- Proceaa), Welop*^ by Dt KaofOer 
‘ ■ oi -*ft^A^iGf wa* actually a combiaatioft of pans ot 
tb« JC- and EV procesaea. U coaaisted k ukatia* the hexa* 
Methylenetecrftmint dinmace with acid. Am nitrate in acetic 
naHydaide, a*, can be aeen f« 0 M the folio win | touanoaa: 

a> c € H^N 4 f (Hexametbylaae- 

(etrsaaihe di pit tact). % 

M C^H ia N 4 -211N0 1 ♦ 2NH 4 NO,-HNO, a- ^CHjCOjO-e 
. !2CH,-COOH. 

la/thia^Matbodp coaaidetcd to be one of the note eco- / 
»oiaic4l, paraformaldehyde waa ncA uaed, becauae ail thr 
meceaaary CIL« |roups we*r. supplied by hexamethyleaa^ 
ectramiav. A similar procedure was developed in the U S/'A ,■ 
j by 7V.E.BacH||iaiui (See icncral section under Cyclonilc)/ 
..l la <be KAproccas» *a practiced at the Bobiaaen Fabrik, 

( -t heaamia* was V^ftamd with weak nitric acid (55-50%) ntabout 


■4 i 


)*!*** (S«« * 
A-proccas^ aa 
is CrlNked with 


weak nittk acid (35-50%) nt a bo u<t 


atar by R.W.ScbieafU* f ^ and the reaUltm* dinitrate (called in Germany 


4 between.. 193} and 
baaed on At reaciian 
r r disaolved in acetic 

i* agents 

D -* (H^S-NOp, ♦ 


wa* dried. "•They dey product waa dissolved ia acetic an* 
hydddeprjMung .V*cftini«*i- steel vessel equipped with a" 
paddlr-typc atjrrftf) and then acid Am nitrate (previously 
prepd by tteming Am oiuate ftith l mol of loon niuic acid)* 
wa# added - Thy resulting solid produce waa aepar^ed from 
acetic acid, then wssbed with,water and dried. The cycloaite. 


pmated by meant, of 
Aced b>4he reaction,. 
iNlkedr. ThVJiaiahed 
»Jy 19G-195T and eke 
» calculated < <ro^para- 


the-. Bobiage* fsbrik, 
setzic ton* pet ruop.th. 
effahrm which enabUd* 
thft,: **»nc equipesewt- 
fhis method contained 
i under KA-V*rtshr*n 


obtained by chia method was called <A-$nH. It coacaiacd. 
as impunues, 1 to 2% oi HMX (cyclocecrmnerhyleaetetro- 
« aitrimme, called ia Germany 0 cleften), (H C S-NOJ and 
weouot of cycle trimethylene duritromdnoacetyiVrkjne, 
(CH | ) I M > (J^O J ) 3 *QCHy Higher percentagea of these im- 

punitiwis *dle produced when the E-Verfahiwn waa used. 

• Note: The ftUVantane of the (A-crxcn over rhr 


velopnd in 19^*i95« 
iaal method o£ Heooiag 
uoa of. he asm ethyl tor* 
urotro^iae) with oenrly 
foiiowiAg equation; 
v 6H t 9 ♦3CO a +5^ 

tdnady developed by 


T P******* »ben the E-Verfahiwn wna used. 
Note: The ftroVantane of t^e KAi*ro^r*i over the E-proceas 
was - rtat by uaing heusmiae instead of paraformaldehyde 
only ball of lie amount of water wna produced, thus rn- 
cguifiag a ’ such smaller amount of -<etic anhydride. Hence, , 
it wna ponaiUe ,without increasing the ftize or 1 amount of/ 
Muipmcnt, co increase the production of die Bobiagen 
Fabtifc, Dynamic -Q from 125 » 250 metric toon per month 
when the method was changed in 1944 from the I*, co the 
KA- process. ' 'if 4 

Yieltk. when rnlcrulsuedion -the basis of formaldehyde 
w hich cifelieaaniipe wa« produced),were 80-62% for 
the JUV-proctae, as ag*« h: 73-75% io the 5-pcoeesa. 1 q the 
KA-proc«ss the production o/ 100 pans of Cycloaite Vequiend 
40p of bexamiae, 4?j> .of Am nitrate, 69p oi oitrie acid aAd 

240p of aceuc anhydride (of which 193p weiy recovered as 
scene ictd). 4 


. O .Scnewif coawatad 
tariff*) of cha contents 
pictitm of the reaction. 


A «ceat Miicii* o4 M>y«i (Rrf S d.«:ribed 1WM 
Grrawn me*?* ot pnptndoa a f RDX md like* its 
prof*m«. follow.: <n p 201 - 3 , <1 1.82, uplosloo 


imfirintt 230°. i-P«C mb 2 **,**'+' 

», v.locitr o< J.W.MIO. 8400 »/•«- , 

$it«isht »•» “»«•* b r ' th « G*r»Mi 

.. . W>o*<«c, »u>-bc0*t«r Md •• • buiitjn; char(« 
i» till*»jctn*d«»* aad « 0 «c ■■•11 c.Ubwt »lifll»- ll 
was al.o used with • sa.ii i.oun Af *n, » l . 
3 *. M ■ sub-h.o.l .1 id 4he Aliican c.mpai,. co tc- 
,l.ci PETN-wm '*ii»res. »ith ■ l«t«er nNM.of 
wa, c 10.3%. •» «*• u««i 73 sta ibell*. He*o,« B 
i wm slso u»ed with p*«t |wo,otuc*» of -»i ■■ well ■> 
with' TNt, Al etc. (See FiUet. Nos 86, 89. 90, 9I-H5. 
92-H10.3, 9W13. 934VEP 02. 105 (*« Trislen 105). 106' 
(o* Trisles 106) and 109 (°* Jlts^f* 109). described under 

Fillers 1. '• 


Hefciences: r * ' ■ 

4) PB Kept 925 (.1945) 2) PB Kept 16.669 (194J) 3) AlUed 
awl EAmr Espfositci, Aberdeen Prorm* Gtound (1946) 
i.,4) A^tertbScher, Spranr Md Schiescwlfe, Ziisicb <1948). 

68-69 3) J.*s*«. EspldaisiwH*. 1934. No j/t, pp 8J- 
t ) (liber Hasojsn, mis« FsbriksMlonstMthodM iwd 
iebiften). • “ • • 


fj-*- On. of the csploaires inecMed bp SMHbMkrr. 

-'Sn «*der Swiss Esplosires. • ■ i 


Heins,font 71, A plsscic esplesfee, developed dnrU( lfW II 

•I th. r -- 1 Fnciory of Drsasait A -G It cooisined RDX 

73, NC 1.2 to 1>4, liqnid DNT 20.0 sod TNT }* to 3^%. 
Tbi. nUMare wss prepd by heeti.* the required aaOSM 
oi RDX W 90 In s 8erser-Pfleidem^ »i»er, nnd blending 
ic with s .well nmu of NC. Tb.s *»■ followed by the 
oddities' of s DNT-TNT nriitwe nnd lurthet-blending .Bp 
nsisg this order of nddition, lumping **» n^ded. 

The misntre vis pot cut in cylinders sbout 220 mm 
| MS by 28 dm is dismetei. Due. to difficulty «itb direct 
ca, initiation, a boost*r was provided If consisted ot 
coevtessed, phle»nsti«ed PETN pellets sbout 40 mm loh* 

w 21 M diam and equipped with, a detonator wall 20 mm' 

• r ; * ^ • 


Not: This explosive -as dev*l<»sd is s .nbstitnte fo* 

‘ the plastic esplssive. jrhich ssed RDX piss Amertcsn vsn- 
sUne. boca.se the Inner cor^xmeet was no longer ovoil-U*.. 
in Gersuny. This vaseline'tnUid "Ion* UbemM* by Meyer, 
bad much greater adherence thee rase lines meeuf scared 
ia odwf couacriax. . 

Reference: O.Witichlaod. General Summary of Edplosive 
plants, PB Kept Ns $25 (1943) Appendis 7 (R.Meyer, 
Development iork on ExplosiveS'm Kliiail) 


Howl 


ns Hess. 




Ht^i Freest Pump. See Hocbdtschpa^pe. 

Mleh Speed TnesMid lor isniing various weaf 
scribed in CK» 8«p28^7(i945)and is L.EJi 
Rasesrcb in *VT, f.litey, N -V* (1947)." 
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Huhdwrtuusns odor V-J (High Presssre Ron,, callsd also 
*Baay Lixxia* or , IAltip«A r ) wag r couuaH»nta«« gaa 
4avafoft*4 Aariag ftV U- by ‘Coadara. mm ttixiaaaf oi <bm 
Hm ftadfeUag. SurMeki*, waft iaf*adad co flit tka^ Arrow 


fiaa ftftcftUag. SurWkiM*, waft iafoadad co flit dmm -Anow 
(HmodU) P*af*ctil*.Uft v ) acroa* th* Cbaaaal Loadoa. 
TW ftatfaJ. ciiihf 150 mm (5«9*)» wax of imailoyad craciUa 
emat ■imI wad* mp of a gf^ai maav Y-ahafad. a*ctioa•, 
•ach 12 to 16 ft iompo lift ftf gw* about 450' ft ioag ctw- 
caiakg ahowi 21 pfop*Ut^_cJm-,oaTx (di*mfcwtt*d alowt'eft* 
haw*), ic wm epactad » achiava a' wwxxi* valoctty of 
whmn 4500 ft/ a*c cad a rqaa* oi aft pul 130 km (whfta aamg a 
j grakcdla 6 fc laagaal w*rpiiiag 150 lift 
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Hi* gaa could )Ur oa cb* ground without aay catrial* * 

wooden- nnd ^onctete Nocts>lop.d sc n 45°,angle. 

fia-aiabtUgcd,. arrow orojcccUft waa inserted ia the 
cl Md rtiaJma* pc^fUfat ebarft* electrically i^md, 


of - the projectile a* it progt*a*rd along (he gua barrel. 

- For servicing (reloading the Y- tactioaa with propellent 
charges ftetwten the rounds), required a !great 

anaoy soldiers. It was planned to fir* oae round pee gim 
every 5 minutes but this-ret* could not at*ajri be achkved 
because the sections often ''exploded 11 waft necessary 
to insert new ,Y- piacew^ „ \ • 

References: ‘ , . __ ,\-.r^ 

I) L.E.Simon, Gmftnftn R«se**«k in World War D, Ji WU|y t 

;, r ..i2a,K,‘-w-. vuu^N V on., «7 \ 

3) Aj3SSis«d H.H.Bnlfort of Plcndany Aravnal; pri- 
vne* c dnmim ic scion. . \ 


Ms<rhtriq»l.slvUrpmr odm 8H»ss*nH. (High gspUsivas) 
(HEX S*s gnMsl s«:tiM. _> . 

• — ^ 
H.«h- and Hlsdsrdmshhsnnn. (Hift ni- tw Prssssrw 
'Gw, oboroyiot+4 *» H/L Gwr) (Csno. i otyir*. In Frvn'tb). 
Ic has hssa k»owa^fo«_*..l^i_rism that the lower the peak 
V i pa ths thiaaer nay he (he walls of the 
projectile. TkU awaas that for a giyea total weighs of a 
prejectils, that used it « pa with lewftr geafcr pre»*«ft 
cm tMwii mart explosive and do a*q. dtmaae to a target. 
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This is of particular importance the uae^ of shaped chargee. 

'because the penetration *ol target* ‘dm £not depend upon 

the swdngth ©f* the cue (shell) but oq the amount of.the 
• ^ k » *• -1 « - * * 

explosive charge. In order to achieve -loe* -pressure in-4' 1 ' 

gun* of conventional design,, the barrel should, be made 
> longer bet sod esttridge esse larger. Such 

^-Jbos were 'buB^|»C : erete found ro be unsuitable because the 
*’ i*propellant was""difficult to ignite and it burned irregularly 
/(due -to. thk/low pressure in the chamber). Also, the initial 
velocity -pf the projectile 1 varied Item round 4 co round which 
means chat no precision firing could be achieved. 

Better'reauUa wcr* obtained .in 1943 when Dr Hermann 
. and. collaborator# of the RheinmeialUBoraig A -G con¬ 
structed the 8. cm PVK B (80 awn Antitank .Gun)- The 
description of Uu* ,gun, called in French “canon antichat 
modele 1943", wn given by Travers and Touchard*(Rcf 3). 
They cUkn> that the "curbocanoo Delamare-Maxe" invented 
. in Fr*tce about 20 years earlier may- be considered as the' 
predecessor of both the H/L and recpjJJc** guns. 

The Geraan gun 8 cm PtfK 43 had a comparatively thin 
' barrel *icb an inside diameter of 81 mm and was )4 r*ljbcrs 
' long; theChamber h*d an-enlarged diameter (105 mm) add 
much thicker walls.; The projectile (finCail type* 81 mra 
in_ diameter, contained a'shaped charge sad weighed 3 kg) 
was inserted first in the . bore (W In separate-loading arp- 
m uni lion). This was followed by the cartridge (120 mm long 
and 105“inm in diameter) which contained the propellant. 
The cartridge was. closed by means of a disc provided 
V®. eight perforations (each 13 mm in diameter). When 


the propellant burned the pressure of efre^ gases developed 
inside, the cartridge wag about 850 kg/cm . but the pressure 
acting on the projectile was only $50 kg/cni 2 because the 


gases lost part. of their velocity on ..pa^sjgg through the 
-Holes in the disc.-v ,/m ~ „ * 

The. telation ^between , the high, pressure ; ioaide the 

. ■ j__ _i _L. h_ ....ij 


*o 


i . 


cartridge case -and the/lower pressure in the bore could 
be varied by increasing or? decreasing the size or number 
of the openings in. the separating disrtMn order to protect 
the propellant 'ia/fbe container from spilling and from 
moisture, the perforated- metallic disc was covered with a 
solid.disc of paraffined cardboard. 

? The ballistics tot the H/L gun were worked out bv 
Travers ^and Touchard in Ranee and by Corner in England. 
Note: Cornet stares that towards-the end of VW II the 
Germans started to manufacture^two light antitank guns:, 
the 8 cm PAY 600 and the KM cm PAW 1000, but does 
not: describe them- He also'roencions the 8.8 cm V71 gun, 
which was built on the "three-pressure principle".^ 
References: •, ' • 

I)’J.Corner, J Franklin lost 246, 2.J3 (^948) 2) J.Comer, 
Theory of tfcfc internal Ballistics of Guhs^' j-Wiley, N Y 
(1950), pp 312-327 3) S.Tra|jers\ fk t^Touchaid, Mfm 

Artjl Ft 26, 835-5.0 (1952) 4) Ibid, ?*/219-36 A 245-78 


(1953). 


/ • 
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MsMIeducrg (Shaped or Ifpllow Charge). Considerable work 
waS7done\in Germany before a^d during WW. II on the devel¬ 
opment of shaped charges. Among the*most prominent con¬ 
tributors io this field were the personnel.of Rxummel .f sbrik, 

• ,T * . *' ; » , • \ 

D A -G Among the shaped charge weapons* developed at 
iviummel may. be mentioned: * , 

a) Magnetic anti-tank shaped charge weighing 3 
bias: penetration of irmor waiAip IP 250 mm 
•. . b) Shaped, chart V; , Jot- Faust pa Irene, .Panzejfeusc, 
Paoze£SChreck,eic« ^ •’ - - /. :r . 

Note:~AteKrunimei it w»fc\ound that the beDc explosives fifri 
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stiaped charges Were RDX-TNB and nest; RDX-TNT mixtures. 
Subaiitut:..^ D ETN for RDX lead to t decre as e ia efficiency.' 
The powder ttkiSesiraUc but not - 

•in large quanucy; ( -» * 

ICrummel was not the dnljTplace where work on shaped 
charge a was conducted. Elsewhere the Germans developed 
a shaped charge khell which was shot frozen SOm’oi mortar 
called. "Panzerwurfkanone". and the Vsrfitada for several 
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called "Panzerwurfkanooe", and the VarSaads for several ^ , 
guided missiles. • 

Historical, Cisvoeery of- the hollow (shaped) charge ’“‘Nr 
(HoC) effect is Usually attributed to C*H.Munrdb (U S'A \ 

who described • thje effe'et in die Amer J, Set 3.6, 1888. It 
was claimed by -H*5vchardln that Max ' voo Forster of 
Germany had'-in 1883 already“ahown that' bare. ^hqUbw 
charges gave an enhanced effect along the^axis of «be * 
charge. The firat practical application of the JloC tike* • 
for demolition charges, sea mines, torpedoes/ptoiectUta X~. 
etc, was patented 10 by E.Ncumano H the Wesfe* T 

UUiBchiAnhaltische *SIWw2M^lL>AK5fi^Ui?P Anm - ° 

Neumann-** wtxk-is depcnbcd^iftH*Si> iwd 

S S 9, 18X19HX-Import*nt 

pt the HoC effect was done, prior and during %wH7toy ,w * il<k • ,,, 
M.Schardin ec al in Berlin. Some work w*s alto carded 
out by ,A.Stcttbacher of- Switzerland durirlg this period,' 

Note: According to A-J.Dere,. Ordnahce Sergeant t Ocipbat. 
1945, PP 3-13, hollow (shaped) chargp ammunition #wat 
.used .by the Germans in many' 75, tnm caliber, wessons. 
There were it leasr fo«r typea^of "auch — pfojcCtile* Hl t " 
Hl/A, Hl/B and Hl/C. Most of these ocoicctilei ars^listed 


- £* 


TsV 


‘/ifuNER 


! / 


I? i 


IRST- 




i «a 



*AT0R 






CR 


• \ * ^ Vr" Vi Ilia 

Hl/A, Hl/B and Hi/C... Most of these peojcctilei ars^listca 
in this dictionary under Grantte -and are briefly deacVibed 
in TM 9-1985-3 (1953)* Some projectiles-of calibers 86 mm, 
100 mm; 105 mm and 150 mm .also had' shaped charges, 
Xb_e_ enclosed drawings represent some typical'German 
hollow chsrgea. (See negtpage)* . 
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hollow'charger. (See neyt page ). . 

'References:- t \ ..y- 

1) A.Siettbscher, Nitrocellulose 8, 83-B4 (1937) 

2) O.V.Stickland et al, PB Rept 92J»‘Appcad^t; p 4 6y^ 

and Appendix 7 , . ^ t fy 

3) rt L.E^in>ofv, German Research in VVII, Vilsyg Y w m 

(1947).* pp U8-120, 188 ; .* • v . . 

4) A^tettbacher, Spreng*^ und Schicsatoffc,Ratchet, Zkricfc * 4 

(1948),' pp 133-34 ’ L ; ■ • 4 ; s 

5) H.L.Porter et aj, qos Report 33*27 (I945X This 
report is. claasified and. information contained therein 

ba* not be.rn u*rd for chi* dictionary. V/ »’ 

(See also Shaped Charge in the General Section) . 

Hobs'* (Hochkonsentriert = Highly-concentrated) Pisces a 4 .* 

. for the manufacture of 98-99Y# nitric afcid,developed .during / . 
VV II,was used in several German plants, la this psocsA, 
the cooccojration of-the weak scid (50%) wss effected by p 
mixing it with liquid; nitrogen tetrdxi.de (N 2 0 4 ) .and adding 
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the. necessary extra oxygen under 50 son pressure in |ui 
autcKrlave. •' * v u . ». • 

Description; of. this method - as practiced- by die 1G 
Farbenind A •<> subsidiary, die IrirtschsftliChe ForachucgV* 
gesellschaft, mbH (•IFO)^. Embaen, Kx Luneburg is given 
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iti trie following BIOS Finsl Reports: W)2 (2^47), pp 15-16 
snd 1442 (1947). pp84-9R -* • 
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Hollow Charge* Sec Hohllkdung. 
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HoElsw Chords Nos# Art o chin wit fsr AP Bomba. In order » 
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permit •greater penetrating power .from low altitudes some 
G«iMh 250 kg AP bombs bed a hollow charge (weighing 
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_- Germeh 250 kg AP bombs bed a hollow charge (weighing 
about 4 kg) attached to the note, This char ye was detooa- 
ted hr i£s own nose fuse as soon ai it hit the aimoi. The 
.. explosion of'the HoC produced _a_hole in the armor (ae 
- deep as 7 cm) yhich permitted the AP bomb to antes inside- 
i the target, The /AP .bomb bcinji provided with ^ short delay' 
fdfc dtd not explode until it was inside the target. In 
* order to protect the bomb fr<An premature detonation .the 
space between .the HoC end the nose of the , bomb was 

• filled with sawdust and coraenu 

Reference: T* 9-1985-2 (1953), P 5. - 

.> • ' . 

Helsfwiaf floods Spirits) .See Methanol in general section. 

‘ ~ ‘ ‘ . v . ■ 

HofxmsM (%6od MesllScc Wood. Flour in the general section. 

Melamine 42* See under Landyrinco and also oo p 2G3 of 
;. TM<H 985-241953). > 

V .'i ' * ' ;■ - • .. 

' Hel speck (Wood Pitch) .Sec geaaxal section. 

. • ' * •* 

Hales— Kmaa sa (Wood Pulp)Se« yeneral section.' 

* • * • • ; n . 

Hal steer (Wood Tar).See yeneral section under Tsr. 

r* • • n t ^ 

f Hatoaflstaff (Wood Cellulose or Chemical Wood Pulp). See 

general section. A 

• • 

• Hewing Guidance Systems lerMlitlUi, such as Acoustic, 
Radar and' Infrared ace briefly described' under Guidance 
Systems foc^Misailcs... 

Hawitaor (HaubitxeL See u^dewfcaCwas- 

, Ms 11* {HcQSchei'T17) 1 also known aa StWtterilny (Buttei- 
fly), was a rocket propelled, radio controlled,-missile foe 
vase again*/ bomber formations. Some versions wet* for 
grpim d-to-au and 'some for air-to-air. It.uacd liquid tot 
called Tonka andan oxygen carrier called Salbei. 
f TM 9-1985-2 U PP 196-201 > v * 

^ •«# ^ . * • ti • «• • . % • 

f , • % , % + •; i • • .• . 

Hs 293 (Hcaschel'v 293) "»» s radio-controlled missile 
released and • directed to the tarycc from an aircraft* The 
- model fully developed and used waa the Hs 291 A-l. Other 
models such* ss As 293 A-2. H« 293 B, Ha 293 C Hs 293 D, 
^>etc were not fully developed. ( TM 9-t985-2.{1953)» PP 201-3). 
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Hummel (Bumble Besj^Nicknmmc dor.a seif-propf Ued mount 
-consisting of 130 mm'Medium Howitaet on cht chassis' of 
a PzKpfw lil/lV tank. (See also under. Pan zerX 

Hydrezlnn. Hydrate ^described in the general itcdflT 
Its man of secure ■ io ; Germany' at ‘the !G Farbcri^Afa^ 
Plants ac Getsthofea. Leverkusen ^Ludvigvhaf eg^|(^QCiir 

is'described in BlbS^vFinaLAppmsnr^C^MMMN^y^). 


drozellulaaa • (Hydrocellulose). 




ydracsHw|« 


K -. 



Described in tjie yeneral section. It ws» reported (has the 
Germans used it ift aome rocke* propcllams. preaumsbiy to 
improve -the burniny cHarfctcristics. For instance the so* 

- called Ammon pul ver conrsined 3% hydrocelluiose and chi 
EP (EinheitapuWer) concaAtred about Hydroceildlose wag 
also, used io some rocket propelUntB to increase the rate 
Of buroiny sc low temperature.(See Standard Propellant). 
Reference: CIOS Report 3l*JB (1943K,pp 6-7. > * 

• i - | > 

Hydr*f«n Peroside (Wasserstoffsuperosyd). Its preparation 
$nd properties art described in die yrrtcral section uadet_ 
Peroxides. It was used. in liquid- rocket propellants mod 
in s special' turbine designed for submarines by Walter. 

- Several German methods of manufacture are described is 
the followiny References: 

1) B.E.A. Viyets ei al t Hydroyen Peroxide Productido 
by Electrolysis of 35 Per Cent Solutions (Deutsche^old 
und Silver Aascalt), BIOS Final Report 683 0945) * 

2) V.W.Slater ec al, The Anthraquinone Autoaid at ion. Process 

for the Production of Hydroyen Peroxide, .CIOS Report 
31-15 (1943) . 

}> J.McAulay^ Hydroyen Peroxide . Manufactured by AU- 
L nuia Proceed ftom Ammonium Persulfate, CNHJ^S O^- \ 
COS Repc 3M?(19'4»- . > ,= ^ 1 

- 4) JAtcAulay, Direct Synthesis-of Hydro yea Peroxide % 

El-cjriq Discharye, CIOS Rept 34-44 (1945). - - 

[ See also T-Stoff, Rocket Propellants, Liquid and U-Boat. 
(Untersceboot) of Walter ]. * ' * 
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Ha 29# (Henachel 298) wks a rocket-propelled, radio-coo- 
milled’• missile - deal yned primarily * as an air-to-air weapon 
to he carried* 00 fiybter aircraft- as wail as the bomber 
types. There ‘were aeversl version* but the basic type 
waa called Hs 29f V-JMt used a solid prppeilsac. 1 - 
c 1*4 9-1985-2 (1953). PP 20M ]- 4 4 v 

. _ ^ • "... 

Hi A. AoOwbbceviatiort ■ for mixtures of RDX^ (Hexoyefi),- 
TNT (Trotyl) and Ai, (aluminum), much as io the propertiona 
40/40/20. (W' dia PBL Repc No 85,160 0946), p 15 J . 

Huknar Prs^el louts, patented, in I895,were prepd by mixm*) 
NC (felarinuad by means of 2-3%. solo of K xanthofeoate 
■ 3 % i etherealp&hol) with -small quantities of nitrocsphthol, 
aitromelaasxa, ot nitrosuyar. For instance, a propellant 
uaed for military purposes contained 4 to 5/1 of rmrooaphtbol^ 
^koief, Dicri^^rieJParia.(l9p2) p fTtfl. ** . 


Hyyreskaplxllat Oder FeucMlfkulf (Hyyroacopicity, Humidify 
or Moisture) • Methods of detenvunatiosi' are yiven in the 

general section. • * x 

• ► 

• 1 t % 

r Irrifsr (Ziinder). Thf , followiag ijaitera .are felony 
. described or listed in Refs 1/2*3 * .* -r-VV' 

A. •rlellm (Puff) Type (breanzuader). ' ; * . • 

■ • •i 24 r with delay, pellets, was uaed in stick stcaades 

/Ref tl, p 83.13 * 3. P 283) . • * : : 

..b) NbBZ 38 ,1 with delay pellets waa used in smoke 
V *****“ (1 * P «.13 * 3*p.283) * . ■- 

c) BZE, <wuh pellet, waa used with enf ymadea 
s^avioi stick jtrenadts and- me*ssyr' box'flares (1, p 
83.12 * 3» P 284) v - •* P * • ; 

d ) smoke hand areasden (3, p 285) 

e) a ZdSchn ANZ 29, -used to iynite *safety {uses of' 
. ;rieconatora; to set booby traps, r to ignite safety toes 

for tqme-. demo lj non charges, to i As ice toat iaokt 
candies s»d ^.to Jjooby-trap tome 1 Teller mines md 
\. ; greasdes^firp 03JP k 3* P 285) 

. #) ZdSchn AN Z )97 used for the same purposes as above 
(1,>83.11* 3ft P 285) , 

•. g) BZ 42, delay 4 Vi Rfe uses^woc-ia^icsted (1, p 165) 

•* B. fraasura Typo (Drucjcafthddr). . 

V ^a) DZ 35(A), used iri be a vy antitank mined and some 
. Prepared ch^asTTi, p 8J.03 k 3, P 295) 

b) DZ 35(BMoused in some booby traps and prepared 

V mines (1, p 83.03 k 3, p 296) • 

c) Hohslxvndar (Lever Igniter), also . called Scbvka 
<- Ifsltor, consisted of an * in v a ted L-«haped. tube, the 

vertical arm of which waa screwed into a mine. The 
. horizontal arm contained the percussion esp, striker, 

• t striker spring and striker cemining pin. On top of the 
•f® vras attached a lug, an actuating lyver (consisting 
of a hollow metaLTtnj^og piece pivoted on a rivet)* 
and a safety pin. After removing the pin. the downward 
pressure (a* little as 40 lb) 00 rbekMgHUff ttWvac^ 
forced out the sai k et retgiaina pro mr the 

striker |o . igiuter eras used 

in GUan4jP3?3Wug4C|d^WHffve to the Buck Igniter) 
■mlJntJ^cjgpjlpTr-p 83.14 * 3. >296) 

Tiled' in aome improviaed mines (l, p 83.03 
P 29-7) * 

W ' 0 Welaswwno Igniter cotaeipfced of a • spring loaded 
s triker belt at the top ol.-vliitb waa a pressure K«sd- 
The bolt^waa-held against the spring by a aafety derice 
consisting of a small pair of-tongas After removing the 
longs, pressure, or a blow on thejxftssure head shattered 
the glass rod thus allowing^lfce spring to drive the 


the glass rod thus allow in j 


spring to drive the 
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power .from low altitudes some - 
had » hollow charge («»!*»«>* 
nos*. This charge *a» detoaar* 

» >090 ft» tc hit the amor. Th* 
|*C£<r-hZJtote in the armor (ft* 
;e 'd the AP bomb to enter inside 
ink provided with 1 shore dtliy a 
l it-was. iaaide the target. I* • 
frcAft pftnaiuic detonation the - 
wf the nqse *f‘ih* to 

nt. . v 

»,J»V ; ; 

e Methanol io general i«cum. 

• ? ' ' ' 

t e \ 

ood.Floyrin the geaeraf section. 
ndfuiMm md alto on p 26 ) 0 4 '. 


^ Wk 

1 section. v 

• . 

' ;• ■ ’ • . . • 

general section, 

‘ # ’ 

^ _Ci : •__ •_• __ 

d^itciiwr«ft#«riiu;- 7 

» ofC^fWiicfti V 004 Palp). See 

^ • 

v j|Ua»lIai. i«di it) Acoustic, 
Uf described under Guidance 

* f ^ 

v • 

•4 Weapon »«, r 

known u Seha vtt sHMg (Better- 
radio coaivoljed, -Missile for 
ioiift. Some versions were for 
airtcrair, It -used liquid fuel 
nrvier called SalbaL 
201 .> 0 


»» « radio- controlled missile 
M target from aa aircraft. The 
wed was the Ha 299 A-L Other 
He 293 B, Hs 293 C. Ha 295 IK 
[ TM 9 -I 9 »W.< 1953 >. pp 201 -* 


Described is tjte general aecrioo. It wss reported that the 
Genoaas used it ia acme rockef propellants, presumsbiy to 
improve-the burning characteristics. For -insrsnee ihe * 0 - 
n called Auimoapulver . contained 3%. hydroceJUlose ^aod the 
EP (Eiaheitspulver) contatoad about Hydrocelldioae wn 
also, used in scree rocket p/ope Hants to .increase the rate 
6 f burning at low temperature. (See Standard Propellant)- 
Reference: CIOS Report 31MS3 OSM5)c*pp 6*7. 5 * 

• * Jft 1 : 

Hydrogen Peroxide (Basietaioffauperoxyd). Its preparation 
_$t%d properties are described in the general sectjoa* under . 
Peroxide". 11 was used in liquid*rocket propellants and 
in a special; turbine designed (or submarines , by Valter. 
Several Germs a methods of .manufacture are described in 
. the foliowinir References: 

1) B.E.A. Vipers et si, , Hydrogen- Pcroeide Production 
by Electrolysis of' 33 Per Cent Solutions (Deutsche-*Gold 
sad Silver Aosta It ) k BIOS Final Report 683 0943) . 

2) Y.W.Slatvr et al, The Aachraquincme Autoaidatson Process. 
for the Production of Hydrogen Peroxide, QOS'Report 

31-13 <1943) - \ v - 

.3i. J-McAulay,; Hydrogen Peroxide . Manufactured by All- 
L*quid Procesrf From Ammonium Persulfate, I 

-. - ; - - -- 1 - a V § J 

"4)—f*McAuf*r.- Dir e c t S y n t he s is ofHydiug e B Pe roxide - fry 
El *cprlc Discharge , QOS Rept »-44 (1945). 

[Sec also T-Stoff, Rocket Propellants, Liquid and U-Bont 
(Use tr sec boor) of Waiter ]. 4 , 

» in 

Hygrwskepiaitet Oder FavcktlgMr (Hygroarop icily, Humidify 
of Moisture). Methods of determination ‘ are gives in the 
general section. V 

* • ^ 

, Iflsalrne (ZUncfeiv The following ijaitera are briefly 
described o* lUt*3 in Refs 1 , 2 Sr3 7 - 

A. Frletlsn (PviT) Type (BmnxSeder). »• 

• *Pz **•' pellets, was used in stick grenades 
'Ref *, P gj.» 3 * J # ? 2B3) , • 7 

. b> NbBZ )S,i with delay pellets was used la smoke 
\ r*nodes (1, p 83.13 V 3 p 2S3) 

c) BZE, wkb Ml u»«d with ptodii, 





» a rocket-propelled, radio-cow- 
Hastily'as-as air-to-air wenpoa 
lircraft* as w«ll as the homkt r 
I versions bye the beak type 
t used ft solid propellaat. 1 - 
«) > 

* S* * % t 

mistuvea of RDX* (Hexogen),' 
1 *), such as 20 the proportioae 
tepe No 83,160 ( 1946 ), p 13 .]. 

• . 45 

1 » ^ • 

Lk 1893 , were prepd-by s««l| - 
d‘ 2 - 3 *, ebln of K ipflthog^snte 
J 1 ‘ quad titles of 'nitroosphtholi, .. 
r. Foe tostaoce, s propellant 
1 tamed 4 to of ouioospfatholv 

7«: - • 

. I i 

- T '/* f > —- 


d) BZ 39 , ,«f«d is isoki hand areaadea ( 3 . p 2 B 3 ) 

e) * zd-Scbe ANZ 29 , used to ignite safety fuses or' 


•ft and 


aaaie J<k, s seifqpropqlled mow 
uai Howiuer on the chsasis of 
Iso under. Pan set). ? 

/ " 

cribed in the' general sec 
iny' at *the 1G Farbeo 
kuaen ^Laiujlgahs f 



detonators; to she boohr traps, .to ignite safety fuses 
(or aqme demolition charges, to inula some aMohe 
candles a^\t^.hoobf-«fap adeie feller auetft end 

4X^285) 

() ZdscbnANZ 39 , used for the same purposes ae above 
( 1 , p 83.11 8 3 , P 285 ) 

I) BZ 42 *. delay 4fA uagft-hoe indksted (l p p 1 A 5 X 
B. Preaawre Type (DmcliiMier). 

^ D2 . 3 ?[ A ^ ufted ijf heavy aocitaok auaeft sed eoahv 

- W *° 3 A- ? 

b) DZ ) 5 (d),^ used m some booby traps and prepared 
Mines ( 1 , p;S 3.03 8 J, p 296 ) . - 

c> HaMaundar (Lever lanittrt), also .caJUd SduAs 
l^fer, coearated of an inverted L-ehaped cube, the 
.caracal ana ot which was screwed into. • oune. The 
•borkonral ana contained the percussion enp,' striker, 
striker spring and striker re earning pin-On top of the* 
arm wss attached a lug, so actuating Iqvet (cohsiaung 
or ■ hollow metatr^ij£in» piece pivoted on a rivet), 
and a safety pta. After removing the pin, the downward 
preiaure <aa imle as 40 lb) on ebe>M«|nfV|i. 
lorcad out the striker rathiaina oim^LTr. 1 

f ****** i* jgtuur was used 

us GmiqOT 4V2 to the Buck Igniter) 

•ad wsdl^bglHSWra^p 83.14 8 3. p,296) 

rv*iW. uxco' in some improvised mines ( 1 , p 83.03 
,p 297) ' . 

W»iiiavm Ignitev consisted of a v spring loaded 
rikyr bolt at tae top :©{_.*which‘ was n preeaurf head. 

the spriag by « safety device 
©f-oqngsi After removing the 
0 the^presaure baad ahaetcred 
iua-^lne iDrisi m rlfi*, die 
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sjqikcr sgamst the pcr.-ruision c*p etc. The ig 
designed foe use m rmih i onir^. ... —;_ 


designed foe use *s a push igniter in improvise 
or a* an impact igniter for HE charges when u- 
assault (3; p 29d) 

g) SMiZ 35 designed lot use m Schiiuenm 
culled Bounding Mine (3, p 299) 

h) TMiZ 35 ^Teilenninenzundcr 35}, used 10 
(3. P 301> 

1 ) TWiZ 42, used TMi -35 (steel), TMi 42 arc! 
also called Pilzminc (Mushroom MincHX, p 303) 

i) TMi 43, used is above (3, p 334) 

k) FlEsMiZ used in Flaschenei.smine ^2 (Anti| 

f i«ss bottle mine) (3, p 307) 

) MiZ 530(e): an «xni«cr manuid in r>«rmBiu> 


lj MiZ 530(e); an •gniccr manuf d in Germany 
in tfic British Antitank Mine 530 (3, P 305) 

<n) Tt»^f*a(n«nzusd*T. (Pol Mine Fuze) coosis 


hallow, cylindrical, glass body into which 
solid pressure head. Inside the cylinder wc*r 
two glass ampoules containing liquids which c 
ignited the explosive Uaip of the Pot Mine (T 
A Pleasure of about 150 kg w»a sQfficient 
the ampoules (3, p J06) 

C. Poll Typ« (Zugiunder). 

*) ZZ 35, u»ed in S*M;r*e» t some prepared 
booby traps employing trip wires) and lor booby 
of Trlitft mine* {1, p 83.04 & 3, p 2R8) 
b) Type 31 designed for use in anripensonn 
and boob y trap* (3, p 289) # 

D. - Pull ond Sh»or TyjM (ZuiT und Zerschoei 
, alfO. 'called Pull and TanslOn Wire lonifat, 

ZuZZ 35, consisted of s brass case containii 
cus*ion cap, ^triker, suiker spring (located 
sliding cylinder .*nd held on top by a plunger), 
compress ion spring, a retaining (locking), p 
aafety pin. The top of plunger was comec 
trip wire held under tension. The igniter % 
either bv pulling on the trip •'ice or by loosemn, 
or breaking) it. In the first caac the trip wir 
the d! unger to be pulled upward against the f 
oi the outer spring. Thi* ptfmitted the rw< 
pica to be forced ‘outward ioto the upper op 
‘*'tho« freeing the striker.' In the second case, 
or cutting or the trip wire allowed the purer (con- 
•fring to force die slicing cylinder downwai 


\ permined the locking pins to be forced outw 
N -|he lower open space, thus freeing the scril 


'Igoitef was. used with S-min**;- booby traps 


pared charge*. (1, p 03.05 6c 3. P 293) 

E, Percussion Typs (Schlagxliodcr Oder Aufschl* 

a) SchlagzUnder 35 was a modified rerajoti of 
use* not indicated (2, p 163) 

b) Ssfety Fuse Igniter consisted of a cylindn 


to) hu»e igniter consisted 01 a cviinan 

body containing a spring-loaded striker held ir 
by a fgctioo fit of the 2 type widi « cap (O a 


attached a Urge steel ring- A strong pul) on 
detached the striker release plate from the iu 
permitting tbc^ spring to drive the striker into 
cussion cap, A he device was used to ignite a, si 
(3, p 287) / 

c) \ff%-Jk' (rvll Parcwasitsa) Ipnltvr was d«» 
use wifh the new type parachute antiperson 
but was suitable for use with mines and boc 
Foe operation, a sharp pull on tdir split rirtg ci 
striker release plate to be drawn from the Igr 
thus tries sing the striker spring, which w 
tension (3. P 268) 

,d) Aufschlagxunder 355(h) for use in Dutch 
Mine 355 (2, > l64> 

F. Pull cmd P.raasure Ty*# (Zugr und DruCkxund- 


F, Pull and Pr assure Typ# (Zugr und Druikgund- 

a) 2DZ 29 Igniter, Uaed in the assembly of 

anti vehicle or 'antipersonnel mines, could be 
either by puli 0*1 a trip wire attached to dv 
the pull pio, or by pressure against die sei 
(3, P297) m 

b) 1 ZZ 42, consisted of a bakeltte cyJindnc 


cootainiag a percussion cai\ a striker eeimttiu 
and a striker spring held under : [ension by 
wire loop. H’ulltng U, P Wirr 


wire loop. HfuNtng on Che trip wire aiiacnr 
release pin withdrew the pin thus allowing ti 
to hit the percu«»ion tap. The igniter code 
operated by attaching a trip wir^ under *in*t 
to the *nd hole in the striker and carefully 
the' release pin. This igniter wsa designed i 


> * 


















Ger 


street the percussion cap etc. The igniter »is 

designed for use is a push igniter in improvised mines, 
or a* in imp ice ifcnitrr for HE charges when used in an 
assault (); p 298) 

g> SMiZ 55 designed for use in Schotze amine, .afso 
called Bounding Mine (3, p 299) ' ~ 

b) TMiZ 55 *Tcllcrminen sunder 35), used in T-Mt 35 
<3. P 301) ’ • 

i) TMiZ 42, used TMi <35 (steel), TMi 42 and TMi 43, 
also called Pilzminc (Mushroom Mine) (3, p 303) 

j) TMi 43, used as above (3, p 304) 

fd in Flascbeneismi 


FlEsMiZ used 


eoeismine '42 (Antipersonnel 


* glass bottle mine) (3, p 307) 

1) MiZ 530(c); an ‘goiter manufd in Germany for use 
\ in die British An titank Mine 330 (>, p 305) 

>) T^Mnuuiifirfw (Po^ ’Mine - Fuze), consisted of a 
. hollow, cylindrical, glass body into which fitted a 
solid pressure bead* .Insider s ihe cylinder trefe located 
two glass ampoules containing liquids which on miring 
ignited the explosive train °f at Pol Mine (Topfmioe). 

A pressure of about 150 kg was sofficient to, crush 

the ampoule. <3. p 306) 

G. Pull Typa (Zugzunder). 

a) ZZ 35, used in S-Miites, some prepared charges, 
booby traps employing trap wires) and for booby trapping 

of Teller miaes (1, p 83,i>4 & 3. P 2» 8 ) 

b) Type 31 designed for uin antipersonnel mines 

and booby trips <3, p 289) . J * 

D-; Pull, ew4 Sheer Type (Zug- und Zerschncide sunder), 
also.'called Pull aid Tsnalen Wire Igniter; oucb.at . 
IvlZ 33, coosiated of a brass case containing a per¬ 
cussion cap, fcrikcr, striker spring (located inside a 
sliding cylinder gad held on top by a plunger), an outer 
coapRMtoa spring, a retaining (locking), pin and a 
safety pin. The top of plunger was connected to a . 
trip wire held uojJer tension. The igniter was fired 
either by pulling on the trip wire or by loosening (cutting 
or-bawstiag) it. In the first case the trip wire caused• * 
the plunger lo be pulled upward agairist the resistance 
of 'rbe outer spring. This permitted * the two locking 
pins to be forced * outward into the upper open spac^.. 

*- thus freeing the striker.' la ihe second esse, breaking 
or cutting ox the sip wire allowed the putcr (compression) 
^>riag to force the slhUhg cylinder downwards. This 
\ permitted the locking pins to be forced .outwards into 
N^hc lower open space, thus freeing the striker. This - 
igaiieff wss used with S-ssines;~booby craps sod pte- 
pasad charges. (I, p 63.05 g 3, P 293) " . > 

£, Paeewsslga Typo (ScbUgxIiader odcr AufacblaaaUnder'. 

. a) Sc^lagX&aier 35 »as a modified version of ZuZZ 35; N, 
uses aot indicated (2, p 163) 

b) Safety Fuse* Igniter consisted of s' cylindrical- brass 
body coat sis tag a spring loaded striker held in ^oaicioo • 

. by s faction fit of the 2 type with a cap to which was 
attached a large steel ring. A strong pull on the ring 
detached the striker release plate from the striker than 
perm*Ringspring to drive the striker into the per- 
csMioa esp. The device was used to ignite a,safety fuse 

<3, P 287) y ’ - *•**'•. ; 

c) Type yg (Pel 1 Parcvisltfi) ffaltvr wss designed for - 
«*«• with' the new type paracQute aatipcrsooael bomb 
bar w* suitable for use with, mines sod booby traps. 
For operations sharp pull on the split fitfg caused the 

1 striker : release plate to be drawn from the Ignite* body * 

: Kiras releasing the striker spring, -which was under 
'easioa <3, p288) * * - . . . 

d> Aufscblagsoader 355(h) for use in Dutch Antitank * 
/ Miae 355 (2,> 164) 

F# Fid! sad Freaaeca Type (Zug- imd Drvtkxunder). ; 

* s) ZDZ 29 Igniter, used in the assembly of antitank, 

earivehicle or antipers o wael mines, could be operated 
either by pull on a trip wire attached so the loop of 
the pull no, or by pressure against the setting head 
(3. P 292V , , .* 

b)f ZZ 42,-consisted of a bakelite cylindrical casing 
ce*taking s petcussi*m ,eap, a striker retaining washer 
and a striker spring held! under tension by tbs trip 
- wire loop, Pulling on the trio wire attached to the 
release pis withdrew the pis thus allowing"the striker 
•'to hit the percussion cap. The igniter could also be 
opeiwmd by attaching. a trip wirt under acroag sens ion 

* to. die 4hi4 hale is the itriUr ihd carefully gmovaag 
the releise pis. This igniter was designed for use Is 


aa* i 'MFtU: 42» 

M \ U VJ“*** Pw, w« Pull- Type . 

c) 5MIZ 44, developed for 3le m S-Mirt 4*-sod io 
SOn,c improvised aune-. constated of s gtecJ cyiihxjric^ r , 
VFJ co £ ,a, “ ,r, S ‘ percusaion cap, striker and sprio^ 
If W ** retained in . cocked position by iwo 

winged decems, to which two trip wires were attached. 
The detents were held in poiflion by * revoking collar 
amounted on the esse) and by a safety pin. After .rminc 
(by » lth , dr .*. W ;** * pressure 

.-of 21 lb or a pull of 14 lb oit the winged detents opened 
them sufficicnay. ro release the striker (3, V 294) 

G. Electric Type <Elektciscber-..Zundcr), ESMfZ 40 
constated of un ebonite, Gooch funnel-shaped housing, 
provided with A spike snd containing: a striker, a' spring,- 
a release plunger, s glass ampoule and two electrodes/ 

In ord^r to enlarge igniter aria for one mine, usually - 
an S-Mtne. eighteen of these igniters were wired -dp 
■' ! n P«ta»el, nine igniters in each chain, and spitted' " 
in the ground around the mine. The chain* were con- • 
riecjjed by means of wires to two plugs ^fitted into-- 
sockets- of the electric bridge (aluminum wire), sur*. ' 
rounded - with a dash composition and screwed on > 


>1 


>•« t il 


)»• 


This caused the spring'«y drive the striker into-the i 
glass ampoule. The libera ted electrolyte set up a current • • 

-between-ibe^electrodes and .the current was transmitted 

to the bridge wire. The bear of the wi*e. fired the flash 1 
composition and finally exploded the HE charge of " 
the mined, P 83.08 A 3, P 300-1) • ^ 

• 'H, Cham Icalfgaltaf (Chcntitcher Zander). ' ”* 

a) Buck* Igniter (Chemical Cruch-Acniste«L Type).ys^-'' 
used with die antiperioonel “Pot* trine, \ooi is ted of.', 
a chin aluminum foil drum containing a glass ampoule 
with. mulfuric acid surrounded with a white, (powdered ~ ' 
•flash composition. The drum was secured by 1 critaping 
•to the brass base. When pressure was applied, the foil 
•attjto*** - was dented: the ampoule broken and the acid 

< mixed with the .flash composition. This resulted. la ' / 

r 'f Chemical reaction which ignited the 4 mixture nod *- 
fired the detonator inserted in the mine (3, p 306-9) 
b> CMZ 4IW (Chemisch-. mechanischer ZlbdK), used -V 
for delayed action demolitions consisted of a cylindrical 
bakelite housing contajoin^ a glass ampoule and other ' 
items shown on * the draVing. then the ampoule was 
broken by pressure, the acid trickled through four 

• perforations 1 m the plastic lid into the reaction chamber. 
(plastic cylinder) where the metal del ay,rod was located. 

As soon as the tod was ] sufficiently weakened and s 

. ‘bcok^, the spring was released thus *1 tawing the striker. 

-hit' the percussion cap. The resulting flash initiated 
. the detonator, booster and the HE charge (3. 

' PP 313-14)- - • 

h All ExpUsiv* Prassura Ralaasa Device, designed 
for uae. as a booby- trsp, was also suitable aa an igniter 
in mifea apd ‘other items. The body of the device coo- : 

• ''.misted of two oblong blocks of 'folded explosive/ 

(believed to be Ni^tolit), held together by two hollow •'* 
beams bolts. The inner surfaces of both blocks were 
provided with rrfoldvd recesses to retain tha meeal 
striker mechsn isbis. For .operaooa, the device, -warn a • 
placed unde' the object to be booby-trapped and as soon 
as the object was lifted the striker retaining arm of 
,.*he device ptVotted upWafda, thus releasing the striker - 
. ,which fired the percussion cap, esc (3. p 307-8). V 
J. Lsrif.Delay Clackwwrk Ifhlter. 

■ )• 21-^Oay Delay Igniter was used in conjunctiob widi , " 

*• large tcale demoliriocis where sUmi delay was tte* Jl '* 

Squired (3, p 309) * t ' 

^ ' b) J-Feder 304 Igniter was used foe the same purposes... 
as' the previous aggicer, bur it could be set for delay's 
ranging fiwn *4 hour to 21. days. The igniter ebnatsted * 
of. * Buchner kwiei-shaped alum in urn oc bakelire body, 
housing s clockwork mechanism jn the upper, (wide) 
portion and a striker Ssaeonhly in the lower CnsrrowT ” 
portion. Ac the end of the predetermined, delay period, 
the l*ttr arm on-the rotating control''disc«.bote sgainst 
t.be - trip lever, CAuasag^Ji^To disco gag* the striker. 

The atriker, driven by^ spring, exploded the percussion 
cap thus iniriaiing the ms in HE charge (1, p 85*09 A 
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i a '* ' , 

JC. Tll^TrM iffi^ tKipp»ia<kr). f 

»> KiZ 43 coaaixtad of a tile rod, and a 24-inch extension 
connected co a' cyliWricil body cteuiaiai ike 
striker Mchuun too a percuixioo cap. Lateral pfisafllt 
m IS ** 23 lb*hxtixed io any diftesto* oa the tUt rod 
(or 15$ ib if the extension rod wu used), psyse* the 
pnuitft piaco co «iid« down. Thi* allowed the jtttioti 
balls to alidt outwards thus releasing the strike* aad 


IffniHr Cqmpw*l*lo«i (Zjiftdastsa). Igniter compositions 
uicd fe. propaliaots art listed under Propall bit a tid 'be 
i gaiter compositions- used for Tracers are listed under 
Tracers. x - : - 


bails to slide ourwards thus relearning the striker and 
its aprurg. Tbs impact «f the striker against the per- 
cm is ion cap sat off the explosion train. This igniter 
ear used is antitank and antipersonnel mines as well 
as in booby asps <1, p 83-076 * 3, PP 313-14) 
b) KiZ 43 (New Type) recsintd the • basic principle* 
of KiZ 4) except that it had an entirely different safety 
device* It »g described in Refs. 1, p W.07e and 3, pp 

315-16) * ' . . ' : 

' AmtHmMf . IfhMar • f£nlasiungssunder), such as 
CZ 44 rcen«ivted of she flat cylindrical upper casing, 
efce base piatCj the clockwork and striker mechanism 
and the explosive filling. After winding the clockwork 
mechanism, the ‘ de.vice was 1 placed under - A mine or 
other object and the arming bar was pulled out by 
means oi a cord oc wire attached to the ring When 
•* leased, the clockwork, which ran only far 33-40seconds 
grans*! 2? ' forced the’ safety pin' ring Outwards, thus 
withdrawing the safety pin. TH« striker we* now* ear 


0 ^ 

fg^iNen (Zundung). ignition of s ptopellsnr io weapons 
up to 50 mm was accomplished in Germany by means of a 
primer, while larger weapons required a primer combined 

"wL/VJ V**"*^***™!** bl 8 c . k rmy weapons 

caliber 30 to 280 mm had in igniter cones 2 g of-black 

powder, while the usual^rmccice in the’Navy, wg* to use 

!%. -of black powder per total ' weight of propel/ant. For 

guns, larger than 280 «m an extension called Zundvsrstarker 

.wag. used,- ” 

In addition to the primer extra igniters were sewn co¬ 


hort* the front end rear of. each section 'of the propelling 

charge. ' . , * 

For Fisk and some Armv tuo* rK. kt-^L 


now ear 


was held, in place. Py the compressed, spring of the 
release button. Removal of . the weight from the release 
bonus of the igniter allowed the striker spring to foece 
up the scar by-means of the beveled nop, thus releasing 
the striker (2, p165 * J..PP 318-19) .. 

M. Simp Igniter ’(Kaickr under). . - . • 

a) K+Z 4VI consisted of a metallic cylindrical * body- 
sad aa cxteabioa composed of. five tubular' sections 
placed cod to end and enclosed in a this metal sheath. . 
The • extension housed five interconnected tension 
hooks, „ while the body contained the hollow striker 
transversely drilled above the .striker pin, to sccomo- 
dmre the cross pin to which was assembled the snappaag- 
piece. The upper end of the snapping ptece^.engaged 
the lower tension hook. This igniter was designed 
foe., use in mines lying between two treekr of enemy 
smscs - or for use in thick snow layers which, prevent 
the functioning of the usual type igniters, The igniter 
opeiamd (after removal, of the safety pin) when the * 
lateral pleasure on the extension caused it ti bead • 


For Flak and some Army guns the use of black powder 
considered undesirable on account of its hyroteopicicy 
and brittleness. It was reported that charges subjected co 
jolting contained broken up grains which caused coo rapid 

• ignition of the propellant. Much beuec results were obtained 

* on replacing black powder by a charge called ftrfUduna 
whico contained NsMwnMP (Nitro^rUufps’e Maoover MudeJ- 
puiver), * porous propellant prepared* by leaching, with 
••*** v coiiotdcd NC contg tome 1C nitrate. This proptUaua* 

-was aleo ttaed in “blank carrndeen; Another"replacement 
Io* atraigbt black powder was KSF (Nitroxeiluloee-Schwarix- 
pulver) which contained t'NC 24.0, black powder 75.8 and di- 
pheoy lamina 0.2%#. This amount of- NC was, sufficient to 
bind the black powder together into Hard grains. . . . 

In some cases, particularly at low loading deaaitiea, 
iwhete the Beiladung did noc give sgti a factory - ignition, 
-a Grundladunf (Base charge) of-apectkl -flgjte propelUnc 
was used. The flake was of a; sire intermediate between 
the ^aift emerge of the tube p*f-peilant and that of the 
above NxMsaNP. ^ •- • \ 

Practically all German cannon propelling chargee^ 

censured of loeg cubes wd ii w*V'ooosiaered essential 

.to ignite these at ^both ends. In order to ensure for the 
primer flank-». clear passage to the front of the propelling 
charge, thin-waile* cordite tube of fairly large diameter 
was placed along the axis of each section of‘the charge. 
Rcftr«acc: H-H-HP*., CIOS Report (1946). pp 7-fc 


CO snap sc the junction*. As a result of this., tbs 
tensida hooka exerted a pull on the .snapping piece sad 
striker, thus Uvakiajg the snapping piece- at it* 
*e*k l^k. Thi» acuoo release* the soring and allowed 
the striker to hit 


lag tne snapping piece- at iu 
release* the spring and allowed 
percussion cap, mu* exploding 


plastic fqbalar extension (housing the plastic striker 
extension, retaioiogstud and retaining pin). LaccrhL 
pressure 6o. the ^gbiter caused the tubular extentioa r ' 
J* well an'rile brittle plastic suiker extension,to snap.. 
* bus relegat’d the striker aba * allowed it to impihgs upon 
the percussion cap* and consequently to explode cite 
WP. Uses ol. this"igniter were rbe same as. foe KaZ 44/1 
IVp 16* it 3, PP 317-38). 


I,, it km (Uflumuioii .«rDcllap*(ioe>T.MMr*fM. T.»f 
«■ ****>M«*|^- (EntflMMu**.- o<l«f V«ipyfft, ng4 .) T #m . 
V P«»*wp»b« > dMCfiptiM, o( rite fit .n kutMtu, 
Ch«im*ch* Unt«f»Bcb«n| dmx Spten^ and Zliod.Wf. 
BrwB.ehwei,. (1944), * 224-6 m 4 in th. *,..«! ,«ctio.. 

' ' ifrtitio. ccmp.raiur* of ion oploiivc ud pyf0 . 
tychnic competition, *t s «f,un«d bf_ F.Leru*, S S 27, 
369-71 (1932). . ’ 

(See also Flammability Teat). 


1) Anon, Land ,-MUef and Booby Ttapa, War Dept Fiels 

Nanuel FM 5-31 (1943) ‘ V 

2) Anon, Eoemy- tir Materials Inventory List, Supreme 
Headquarters Allied Expeditionary Force (1945) 

3) Anon, Germed Explosive Ordnance. n*oc of the Army 
Tech Manual TM 9-J985-2 (1953). s, • 


19 ***** (to Tax). During W .U, the ! G Fnrbeainduame 
developed several synthetic waxes some of which bad 
higher melting points than natural wants. These waxes f 
, were used foe phlegmatixiog explosives such as PETN 
- and RDX. - 

. A G -Warth , The .Chemistry and Technology, cf 

•ajrea.Reiobold, f3 Y*a947)/p 389i ’ tT- • 


I far ^According to, P Fagfeitnirg, Th« Ordnance 
Sergeant- JJ a - 1944,. p 321, the Gcrmana etctloyed igniter 
«mga io ail their artillery ammunition. The • bags-took the 
place of the large • primers used by the U S Army infixed 
apd semi-fixed rounds of ammunition. The bags were either 
sewn to the base of the propelling charge or d*ey were 
attached by means of f string!. The standard aabstaoce' 
employed in the bags during V* « was- a finely trained 
nitrocellulose ; . H 

(See also lgoitioa and under Propellants) 


Illuminating and iHusuastirqi ftsmha (Leucbt- 

satxe uod Leuchtbamben). See^ undet Pyrotechnic. Com¬ 
positions and eJao it* Scetcbacber, Sprang- u ad Schieastoffe, 
Zurich fl 948), pp 124-9. - * 


incwidl.rr S.«-uBd« Booib» 


Inc.n4i.rr m*4 I ntoniforf [ Br.nd- 

• toffc- oiSft- Br.nd».t« und Braadbontbcti } . Accordin, (o 
•*' i ? German incendiary projectiles coo- 


•i.erd of «n EIrktror. (mch u «»Ai. ot.. «Uo r .) 

CB.u, filled »»rh thermite (* u ch u rt oeide-/T>-76 end 




* *- 


°* h “ w.«>hit* phowhow., /< 

*“ ch B7.7, potyeceme li 

“1 4. p i6). oec’ $W oi 


Get it® 


^ I <U V“,f " IT'*' 0 * 1 »«* \ompt of' 

tfcied pw«( pulp, followed bv» er.cu.tioc of »ii and runom. 

« -oltcn wh,« pfco.photu, fluff ?. P 6). Another^".* 

(84),COO.I.ted of a steel outer cue into »hich two tube. 
w.re luMRed. the outet of teilulo.d «d die , noet of p.^,: 

** 5'?'**" ** I H **? tubc * ,u filled with 
aapktbsleae. sad the toner tube vub the mite (R e ( 1. p >). 

-cendiary bombs resembled in mppesrance che 

JSfr r **f e ^ lo **** 1 migoeaiosi ' 

bomb (8IE) to t^c 500 kg oiMtUe*«4K>mb (HKasi 300L Several 
incendiary bomba are listed under Iktoibe. The asialler types 
were usually carried in coacsiaers,. whetya^* the large^ 
bombs were carried in bomb racks-like a *lMl*r sice high' 
explosive bomb. The 1 kg and 2 kg magnesii^Pbomba often* 
had-a ■■mil aatipetsoaari charge incorporated m the bomb 
«0 discourage fire fighters. Some larger types slvo bad a 
small explosive charge but *, ibis . was foe' ihe purpose of 
acatseriag the iac«4iary mixture. 

(See also Bombs Atandbombe/Fiammbombe and bPikoabcawd 


p*i/or 
woe 11.6 
peojeetila 
lumps of 


InlHeHn^ Ca4apeii«| 

and Initiating Compo 


IwltUrvormufon (2ii 
power of primary oc 
by .loading. «n 
detonator*) wjth a ■ 

tested, compress ing 
cap to one or both 
Teat or 2) Lead Bf 
* These te»ra:‘ai 
Americas Sfttid Teat 
section. ■ 

Reference; A^eettba 
(1933), p 1)4. 


(See also Bombc ^taad bombs, Fiammbombs and bptkn|bcamd 
bombs), i. v . > : 

Only few of the German shells listed in Ref 5 were 
jacndiirf. Oae of them, 50 mm HE-4ac-T (5 cm BtSpgvPair 
41 L^apmr) was used io AA Gaa, Flak 4I(p 397). Another 


J (Puirar). One of l 
Am bichromate 14.fi 
gelaciaixer 2.5% [ I 
P134], . S’ .. 


was 88 mm fmc-Shrapuel (8.8 cm GeBeSchr Flak) used » 
AA IMS FIqfclS, 36 aad 37 (p 448). 

borne Germs■ incendiaries are described bv Stcttbncher 


Some Germs■ incendiaries are described by Suettbochef 
(Ref3X - 

References: ” „ " ' 

X) Lt Liaow.kL BIOS Fiaal Report 1233 (1945), p'2. 
' 2) E.W.Baiemoa, QOS Report 32-1) <i945L p* 6:4t 11^19 


XL Lt . Liaowaki, BIOS Fiaal Report 1233' (1945)* p'2. 

2) E.W.Batemaa, QOS Report 32-i) (1945), 6 * 1M9 

3) AJkeubmcher, Sprang- ^ Schie.madfe, Wrkh (1948), 

5T TM 9-19*5-2 (195)*' » TH 9-19t5-) U953*. ' 

. • • * ( 

• * • , • * it 

Martrld-KiplMlvw, See Commercial Explnelvee. 


Jagdpu f vsr (Hunting 
propel laaca were ti 
..blackpowder and am 
fid hpoaiag smoke' 
V Other iwiokelces p 
( were: *. Ambeiit - E 
VaUrnde. 


Rcfetvoce: B'lemawi 


lara f la l C r awUmHem CwldmaOe lyiMa er ftalllati* C el daw e a 
lyalra. See inrfer Guidance Sy at s ms fra Ml s0 lies. , 


im*4 Tlgar (Taak 0 


laWRad CmmewRage. See lafra-Roc Tarwwag,. . 
rnfrara^Wdmera Sy sW m. See' aader Guidance "sy* 


iet P 


re«w4a(ea U b 

inforamiirar 


factaaftal by the Wall 
30-115 (1945V - 


I p frraBat T a ra eag (lafra-Red Camouflage). -Dwe to the tact 
that clod* core-ed obftcu could he madily detect^ by 
iefra-red photography, .evea if caraoaflagt . colraiag Jrad, 
beea adopted, several dvea, wear develops* by the (G Far- 
.hernia*..whici akiaaMd« evn peviattd suck deteedea. 


Jat PrepUnlam Poof. 


^Cloc 
ia de i 


The followiag types of dyes were cooeiderad^to he woi^y 
of ceu.iderariee: AaUime Black, Diphea r lae*ra Black. 
Car boo Black (whea priated with orgaak Uadera) irad 


•13J, 


Jeoehlf. See Year 


ladaathrem a OUv Gt S*prefix. 

Reference: QOS Report 25-18.(1945), PP 14-17, 


•mgaHa.The same given by Dr. Walter to hydragea peroaidt 
of veiy high coacrairqrioo (such as 81ft)# Ingolia Caa be 
^eaed aa a fuel or as a source of atored oxygen. Aa a faei . 
• irpeoducea anpeiHeated steam which cie be need foe driving 
-'gitWr^iaton engiaea 6r turbines. Aa a aouiee of oxygen, 
it was trid* in submarines .in order to allow thenr^" 


Junk ora Sah raaffar t h 
developed during WV I 
Refervaoc: A.Dncvm 
Pari* (1947) P» 53*9 


their mats engines while submerged^ 

(Son nlao Ifydrogen Peioxidc nad T-Stoit). 


latumc* nuxtura ia 
It contained 20#5 « 
Rcfdeence: RliMwl* 
pp;^29, 

KdrtpHiW 


lohiUMnp iMmrnitt :intended to, contrM the knraUg of’. hi 

rocker prspellnata a^ those for aeaiaimttnka^f^PrD), , 
dwaa developed daring-.WW U at *w Ddnebera Fnbrik. D A '-G. Xdnmlra JCMwnel 
Ua^compraitio. wra: polyvinyl neetatt 2?, litbephane 30 * £ 

MdthyUcrylnte 5 nad water 40%. AV . ' 


Reference: CIOS Report 29-24 (194 5), p 5# 
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inHfatfi^iealratbH • odor hitiejiprayiMf < lei list ing ira 
Pripupg £ ■plosive). See Priming and initiating Co mpo a ition. 


tnitfalaefa (laifiaMg Componttion). Set Prhniag and Mtib 
% »atg C a —f a n iiran. \ 
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Tiktf tad 
: xhe per- 


(«Mfw Cpm#w**ti#n« (Z**4*»a«). [gaiter > o apioeitioog 
w**d lor - propellant* tit listred under Pro^ell^t* and flic 
igniter c ^yw i l d«i , > used for ■ Tracers trt lilted wd f 


T^ettt, 

• . *• 
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-W !#*W*n (Ziindwig). Ignition of t ftopeJUnt- in vttpnu 
d> to 50 mi wa# accomplished in German? by Mini of a 
primer, while lifter weapons required a primer combined 
with m igniter containing black powder. ‘ Amy wen poem 
-• entiber 3 $ to 280 mm Hn3 *» igniter coots 21 ofhlack 
• K ft powder, 'while die uit?W*<)waccict in the' Nnv)r ti| to us* 
■i%. 'sf Wick powder per toial weight of prooefjsat. For 
tun*. larger than 280 *m on extension called Zuadvetatiuker 
,»u ^ 

li addition 10 the pelmet extras igniters were mew* ro 
bot*^ the front t«d wee of tech section 'of (he propcUin t 
charge* * • ’ ,¥ * • ‘ 

For Flak mod tome.Amy pmt (he use of Week powder 
'wL** Considered undesirable <ft\ account of its hygroscopichy 
. end brittleness. It wse reported dint chargee subjected to 
jolting; contained broken up fttains which caused too rapid 
- ignition of the plopeUanr. Much better result* were obtained 
om replacing black powder by e charge called Roll edema 
which contained NiMmNP (NitfoxcUuJoTe Man over Nudel- 
pulver), h porous prope llant prepared by leach ins . with 
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.. .wai also used in • blank cartridges. Another repine cm a c 
. lot straight black powder w«* HIP (NttroxeUidoee-Schwart* 
pulyer) which contained :'NC 24.0, black powder 75,8 and <£- 
pheny lamine 6,25~ This amount o^ NC wia autficieet to 
bind the black powder together into hard grains- . 

' *<*»* •$«?•*» periicWnrly at low loading deaaicies T 

where (he Btiledung did nor lit* satisfactory ignition, 

'+ * m *f*2? **"!•) nCspeei*l...ffii» propelUar 

wae used. The flake was ol a arse intermediate between 
. tbs narn charge of the tub* .prwpc limit and that* of the 
y above NxMnaNP. ; 

Practically alt German cannon PWe Hina Charges 
:.... c ®9?MtR4 W loag-tubas- aa* it Wi*"c<m*»dnf*<? essential 
TO *■"»* these at-both **da. In order to ensure for the 
pnwer IlMh - 8 - clear pnaiage to (he front of the propeiliaj 
charge, a thft*~walJ«d cordite tube of fairly large dleMter 

w.« pi^r.d .lcwj U.. Mic oi **ch I«m. ol’ih* ch.»K- 

R.f*r«»c « 3 H.H.M.Pik<r, QOS R.p«t pp 7 -». 

• " > * 4 » 

(BacflMMj.. odcr Verpulfanai') W 
P»« t *Vw k * j- f" of th. . Ku^Ntn, 

Chemische Uarerauchung der Sprang- «md ZUndaWffe 

224-6 mi im *. *.**,*! 

' J; t of some explosive and pyro- 

tin**™** mm ^s s 27, 

<See also Flammabiliry Test). 


* «0 V«) During WW fl, the 1 G FarbeaUdaaait 

developed several ayathetic warns some of which. had 
higher mehing point* than astute! waxes. Theae waxes 
„*ete. used lor phlegmntixiai eiploarrrt such as PETN 

- nod ftDX. - 

• ^ 

R9 br nnttt A c W ?' h » The .Chemistry md' Teclmology. of 

ysxrs, ReinhoJd, N Y'(! 94 ?),> 389i 

- < - - 

* . . j • 

Illv-Wt*, (Mb (LmcB* 

“" d L«B<tnbo*o^). s.^, u«J«t PyiowcbBie. Com- 
po.iuon. «i>d rlao io Swub.ch«r, S|W€o r ant Schi.a.toM., 
Zbtich (1948). pp 12-4*9. 

Ineawdlwry Jhwk St«-v*d« Bow be; 

. • . ' k >. ; : 

W.nWlwy m4 IncMMllMy twh. [ Bnad- 

.( 0 f | e o^t B,i n d„, M uaj Br. n dboMfMO ] . AecoHia* <• 
U) “ 0*1 Gttnim iao«idi.fy proj.ctU.m coo- 
^Uk«on (*«h U oc■ MjAl .fioy.) 

c*»io, filled vk), chcnrut* (»uch u A oridf -A-76 mJ 


C*r ido 

/ — 

horua. 91 I , o# 
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A1 30-24%L Ocher fiJUaga were ^whit^ phoaphorua, 91 ! /oi 

much as: petroUum 87,7. p^fyacycemt U ,8 
•ad phoephocaa 0.3% (Ref 4, p 56), One type 0 / projectile 
was peepa by filline • container with „pe*-»i*e lamps of 
dried paper pulp, followed by evacuatioa oi air and numiog 
in molten whue pkoaphorus (Ref: 2, p 6 ). Aaotber type, 
(B4)«coasutrd of a steel outer case into which two tubes 
were inserted, the outer of celluloid and'the mner of paper; 
the- apace in herweea th/ae two tubes was filled with 
naphthalene, sad the inner tube with tberuutc <Ref 1, p^2>. 

Woa« incendiary bomba resembled in appearance the 
ordinary HE bomb. T^ey tanged in sizes from 1 leg magnesium 
hoaih (BIE) to eh* 300 kg otl-fiOeiMmmb (Flam 500). Several 
•wcawdiaiy bomba axe liated under. Bombe. The asinUar 'TP**. 
w«v nsaaily cattied in coataiaer*. wheeen* the larger 
Somhs wee* carried in bomb racks-like a aimMar size high 
explosive bomb. The 1 kg and 2 kg magnesiJOxxnbp often 
had-a small aatipcfxoMcT charge Kocorpcrsted jb the bomb 
CO din c ow—g* fist fightec*. Some lagger typea also had a 
small exploaive charge bui this waa foe' the purpose ol 

scatacriag the incendiary autoo. 

(See also Bomhe ^tandbombe> Flammbomhe aid Spieogbmod 

hamheL* •/ * 

Only lew of the German shells listed in Ref 5 were 
incendiary. Owe oi them* 30 mm HE-lac-T <5 cm BrSpgtPair 
41 L a wpm:) wis aSed in AA Gan, Flak 41(p 397). Another 


---— — 
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I al tl e«ln| Cwmpe s Hi was ‘(la jtul erypioa ivacof fej^ii^^'mary 
and laiciatiag Compos it iooa. • « 


IniVftlrvarmegen (Zundkrafi). The inirtatiag property W - ' 
power of primary or initiating explosive* may ibe determined 
by loading an effpty cap (aucb a* the type* uped^lor-^ 8 
delocators) with a weighed quantity oi an exploiiyw to be 
reared, compressing (be sample and subjecting tby loaded*, 
cap to 00 * or both of the following tes|»\ ( 11 'fcfad Plate 
Test oi 2) Lead Block Cosprtaiio« TtK. iV nk' ’*-•->-V T' 

*_.*•_ * « t 1 - '-V 


41 L a wg*x) was ,aa»d in AA Gan, Flak 41(p 397).-Another 
waa 88 asa peel ( 8.8 cm GfBrSchr Flak) used k 

AA w Flak 18, 36 sad 37 (p T4*)T 

Some Gemma Uc«odiaries arc described by Stcttbacber 

(R«f 3X ■ ' 

Refeieaaceei ® ^ 

» Li. UaowskL BIOS Fiaal Report 1233‘ (1943), p'2. 

2) E.V.Batemam, CIOS Repof« 32-13 (1945L PP. 6 A li-19 

3) AJSivtthasher, Sprmg- vad SchieaatWfe; Zarich (1948), 

MM ’ ... \ ; 

45n»*-l**5-2 omj*‘ y TM U»J>. ' 


•cap to one or both of the following tcais^ iyfcrad Plate 
Test oi 2) Lead Block Coaprcaiioo Tttr. w [ 

Theae tests;: are* used for the aamt 'purpoa*^ a# - die 
Aseticia Sifid Test and Nail Teat, described ia the'general 

. i V ' * a / w ^ 

ttctioa. 4 

Reference: A^tvttUcber, S chic as- uod Spreogeioff t\ Leipxig 
(1933). P 134. , , , / 

• • • . * / ■ I\ '' 

J (Pvlvev). One of the sporting ptopcllawsi mm cot too 79: 
Am bichromate 14.0, )C bichromate 3-0; moisture 1.5. aasu 
gelaiiniser 2.5% [ Brunswig^ Das xauchloae Polavt (2926) 
pi34). v 


Indussrlel faglaai 


• V 

See Commercial Explosives. 


I n—I d Grew<»w*>am G u l dmies lysfew 1 wr SwillaMe Cwi d a ata 
FysSwm. See an4*i Gvidnace System* for Missiles. , 


Jsgjgulvwr (Hunting" or Sporting Propelljaat) Two kinds of 
propel lasts were used, m sbocguai sad sporting rifle*, 
black powder and smokeless propellants. The first success¬ 
ful hpottiag asaoktle** propsllaac was "Scbukxe-Pulvet*. 
Other smokeless prop*IIeats Used for sporting purposes 
were;/' Ambeiit C (Pulvet)/ J (Pdw), Saxoai* and 
Valerods. . ^ . + ' • - , * '• f . '• 

Refeteace: Bruaswtg, Daa raudhl—t Palver (1926), P.134. 


iagd Tiger (Jaak tfcairpyer TigerK . A.aelfrpropelled — 
rotei.img of 12R^mm A/T gas on PalCpfw ^vFfSee ww 
Paaaer). . • ™ ' . . 
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a. See IsfrwAe Ti 
Sytwe. Sea vrnde. 
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JalF repels let is . briefly tkseti bed ia the gcaeral aectioa. 
Some laioeantioe oa Gemma jet urn its designed aid mania- 
factared by the Walter Vvritv, 'Kiel is givea ia CKXS Rdpeft 
30-115 (1945). - 


•fba Ret Tsamf (left**Red Camouflage). -Due So the fact 
Ak clash covemd objects could .be seedily delected hr 
infrared phonography, cvea if c a moeflege *. calosieg Jhad., 


* \:-m 

ym 

• k.\ 

?“> dul 
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• Z •drawl 


imtxm-TvQ pnorograyey, cvea u camoeriees . caiasaeg Jme 
bwa adopted, several dyes, wear -developed by the IG Far 
heaaad which minimised-or cvea ptrvtastd such deiecdea. 
The followlag types of dyes were coeaidered ro be worthy 
of . ceezideration; A*iliac Black, Dipheaylnmrae * Black. 
Car boa Black (when printed, with organic binder.)‘.and 
ledesih — a t 01 iv GW Septs fix 
Reference: CIOS Report 25-11 (1945), pf 14-17. 


i^ily demeted ’hr > M f npdilm F*d. See under SdaxfttnxeiUsoff. 

_ ___ •_•_«_ 1 .I . » . * i-i-- •— 


J-r m i m W*. Clockwork lon,tWUy (% Lom m 21 4a 

WSf'Syl m d*Wolitio. ck« K , [ Til 9-IWV2. (IM 

• , * , « *• • 

JeuehB. See Yemckiie is tke Belgian section. 


Clockwork.lofig-deUy <% 
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I m p el ha .The name given by Dr Walter to hydrogen perosade 
of very high coecracratioa (such as 85%). lagolis can he 
,eeed aa a fuel or a**o source of etored eaygea. Aa a foel 
it-pm daces superheated steam which can be' used foe driving 
gither^pieton eagiece or ntfbtaea. A* a • outer of oaygra, 
it waa tried U» aubmariaes in order to allow tbits*uae.. 
iheix am ia engine* while submerged, - 
(See also Hydrogra Peioside and TStefl). ’ \ ' 


Sehmoftoellag. One of the gelded mU*Uea (q v ) 


™ . — 

Reference: A.Dwceoc^, ^Che Acmes Secrkte* Allcmaades, 
Paris (1947) P*» 53-9?. • " ^ 

Xslhsmnsw»elpetar v {Oaik-Awmoeium V.Nitnat*) w*e aa 
intimate mixture in graauiar Toon of c^elk *hd Am witmte. 
It cos earned 20.5 to 5l%-24^ atid was used aea fertiliser . 
Reference: RJ.Mocley, BIOS Final Rapt«9. kern 22L(1946), 
pp 1>29. - . ' . * 

; 'A .. 1 ^ 

Kahiprltim (Cold-tquirxiegk See Cold Extrusion in this 
and i* the general section. " r 

-r *’ ' • . ' r*.. 

Kvltreekan, R el Week amp (Cold Stretchisg). .See' Aytofretcage 
ia the general section. * „ - , 
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feUUN*, C,i~w4*d «o cMr*l iW Wnui of 
a »oek« ^4 Ao*. for w.i.w^k^ff OflFO). 

iwm itmiopi d*»»^**U •< *, DA.hw, F«*cik. DA-C. 

25. UdMfbMM 30 , 

•MAsrAciyUM J M(l tint 40% ' ' 

QOS R^ort 2«4 (IM5X P 5. * • * 


of. 


ImWefseptssiwoW ■ edev InHla 
Primipg EzpleemeLSee Prasung 


(Cnmphoc). 


- 


I 


(faitAk, t or 
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, Fi^r. of fa m) T«M. 25* 

* artillery weap o n * with tfatfr English 


p rtjp*« EspieeaveLSee Praeuag sad laitiming Compasirien. 

Initial—s (larsiacMg CeaspisaitieaL See Priming end Iftiti* 
^•g Ompeeiiien. / . . 
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but oM* *»cfcW.rf 
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liichM 


FK FkMOii 
Flak Aati*i«f*ft |M 
GabH Moaataia towa** , ... . 
CabK Ifcaatairgaa 
K«K * Taak fm ' } 

OB R»iIfoa4 gwa - . 

KoX Rtceillcaa'gM 
IF* Ligkc fi»M Wwkatt calW 
Vy tka Bikiah "r*a'--k*w- 
kmt 9 

LigklNI 


Kla* n*k-ar Rayat Tf*ar. $«« K6«i«*U**r, «J<kr P«W. 
KlFFtiMa* ^i;,.(Ta«-Typ* l*nitti). S«. »*< «*»«•* 

Kite he* Slit Expletives. Sre KochialxsprSngatbffe. c 4 

‘ . . - • 

MAX 40. An umcfrfM>*. bm*<«*“»•<* ia mm mcImu, 


1 

a 

.J 


Get 102 


riiz 40. An tmpicwuwi iwinw r*‘ .VlVv 

such i« 8.6 cm fUL/4.5) mod 8.6 cm R(jj/5*5>. ( TM 9-1985-2 

(1953), P ?56 j. ’ - c 


KMA Black. Oa« of the substitute explosives., See uader 

Ersgtxxpiengacoffe.' > 
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KnaJlv«ackaMb«f (Mercury Fulminate) (M F Ms^described 
in jh* general section under Fulminant*. Geafean 'methods 
of preparation (from mercury, nitric acid and alcohol) are 
given in PB Repc No 95.613 (1947),aectiott^. . M F ««> 
used by (be Gemini in some priming esmpo utioai. See 
elao A .Stett baches, Sprang* and Schjetstoffe, Z&turh (1948), 

ppyn-x. ^ - 
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Ki Mwiy dibt t*NG 4.0, Am ^ him re to 0, K nitrate 
7.0, tia'jBwnU 2.0, Wil 2 .0 md TNT 2.0%; oxygen 
balance £*16.4% and Trauxl. test value 230 ci (R*f 2. 
P 4 35) ' 5 * 

Kshlm-VvaifatU/IV. NG 3.2, Am nictate 73.0, K nitrate 
2,8, idUUfktctfdc 15.0, meal 1.0, md DNT 5.0%;oxyge* 
balance +8.8% end Tntaxl test value .200 cc (Ref 2, 
P 4)%> „ 

• K#hle*. Westfall! V. NG 4.0, At« nitrate 83.0, K attract 
8.0, Ba nitrate 2.0. potato meal 1,5 and Moat#* wax 
v 1.5%; oxygen balance el 3.5% and Trauxl feat value 
. 230 cc (Ref 2, p 435V- 
Rcfer#acea; 

DP.NaO'M'Scbi*** uad Sprekgarolfe, Dresden <1927). p 147 
2)P.N*em*i. Nitrogiycenn, etc, Baltiaiore <1928), pp 435 
• 441. 
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Kahlan t—tfalH..See wider Rob lens preaga toff e. 
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Knells IfW^ffllVer Fulkinate). See general 
Fulmiaaies*n6 Stetcbachev'a book U948)p 96. 
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Kwekleef . See Recoilleaa G«a^ 

* *.'*,•* 

*KaH* Maefar. See ,r Tlloc• and Weapons* 

Vetmtle. See Cartridge. 


. -\ • , * 

K well sw e de ckawr (Detohathig fxxmt) . See general sect row under 

Fuses. ”• 7j 


explosive of cho caiboaitc type, such as; NG 25, # 

K aitsaie 2f, \B* nictate 5, wood meal 34, sad at seek 10%, 
Urate wax also a Saper^Rolax, aa explosive used ia Eaglaad 
[ Ida la kali 1 0917), p 375 ]. 


i . 




l • 


,^ Wl Tk. «««. U>ip«4 to RDX (H»*og«a) pm*? ^ 
i^.t«ctio. of biWM, A- ftiirnw. nitric me id »d ~:«t»c 
hydride, it U d«.crib«d ,ia tkw action under 


'KadM,' Ttr^) l»dl(^ln, Plm. Scr under Flar*. 


K aaaew Cap lee Wee. Several explosive ■ixetavea 'ware pro¬ 
posed by V.Reaaea of WASA-G. One; such explosive 
was patented in 1938 <R«f 1). It conajvted of a regular 
blaaiciog eiplGeive ^plua aa additional charge coosjrxing 
of NG and/or nicro glycol mixed with a large amount of 
alkali bicarbonate. This mixture tended to produce inert 

• • # 4 ^r 

gases aad to abeorb beat. If desired - charges containing 
bicarbonate could be inserted between normal, charges. 
These explosives were suitable for uae in gascoua coal 
■kinm (See aleo s Bikarbir and under Sheathed; Explosives). 

'Another pX(dt»t granted to the 'tame person (Ref 2) 
dealt with the. manufacture of mdUc Am nitrate explosives 
contg 

Refcicncca: 

I) l.Keswi wrd IASA-G , Brit > 493 984,(1938) 

G A 23. 2719 <1939>/ - 

Ti Ibid, Ger P 679,511 (1939); X A 33, 9M7 (19>V). 


pCnetmoschlws (Kneading Machine). An apparatus used for ' 
mixing solid ingredients in the. prepuce of liquids. Several t 
types were used in Germany such aa th« v Colunwiar Type * 
(S.ulemkf*tsmsqbitieyRef 2, PP 105* 106 and Ref 3. 9 Wh 
Wevner-Pfleiderer klisch- nod Kneimaschiae (Rtf. 1* p 75 
and Ref 3, P 227) sad others. . . 

References; ’ # 

1) E. de B. Barnett, Exploaivda', Vaa^oairaad, N V (1919) 

2) p.Naoim.Schieas- «*ad Spteagstoffe. Steiahopf,' Dsesdm - 

(1927) '* r 

3 ) AAenbacher^chieas- uad Spceagatofft, Barth. Lciprig, 

(193))? * ' . , ^ ‘ 
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KwMH (Kolfue).A amokelsaa piopcHsat patented is 1890 by, . 
H.Kolf of Boas, which consisted of mixtures ot nitrated ^ 
cereal flours, soft, oil cakes, residue* of fsetortea sw 
■factoring organic products ruck as starch,^aufsrj^bser, 
alcohol. .etc , i with ssltpeger . previously tstursted^'wfrk 


Kraftrnh! (KH) 
of power (st*v 
Lead Block Ti 
errors ii due 
which I* obse 
in| gelatin, P 
citcr, Neqbse 
expansion pro 
the* weight o 
expapsioa of 
fbing severa 
obtain values 
curve giving t 
jhr expansioc 
be detenaased 
la called Kraf: 

25 


* A 


r' i 


. Reftfhscg: f.Dnaiel, Dictionaslre, Paris H902), p 394. 


* 

»** % 


» 


* . 
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Ksflatlwuiurflche VwWnm (Coatmuous Methods) of 
afaccasa 'of explosives sadh as those of Schmid ,Meis«aer 
and Run were used ia several German pleats. 

Swum of theav method# «• txiefly deaenbed under 
Nitraglycena, p«Mixt aad Triaiuotoluol, ss well.aa ia the 

Belgian, Dutch, Freach.! Swedish sad Swiss aectioaa. 

_i. + l-' • • 


KitUk>im4*' 43 (So.p Type Jgntt**). m4*t IgaiKt. 


v 4 • • ^ 

KscHaalxapreagstaffs (Kitchen Salt Expioaives)- Subtututt 
explosive mixtures cootainiog large ameunts, of'Na chloride, 
which were used during VW IL Soaie of these mixtwres ate 
described under Eraatxsprtngstoffe. 




Spreagatoffs, Barth, Leipxtg 

* j 

Scbieastoffe, Rancher, Ziiicb 


* . i, 


\ * 


Kehlfw Cs r b s n lt 


4 


KohlmvKsranff I IK See uoder Kohlensprengatoffe. 


KohiatwSsiit 


I 


1) A^ettbather, 

0933), PP 174 • 333 

2) AJh 

G948X PP 60 • 97 » 

3) Adhenbacher, PalwMsp y^ExpJosivws, Gt|i. Bataof Miff a 

(19)2). 


Blaatiag 

gsUOa 

NG • • 

NCUMK 

PA 
TNT . 
DN» 






AC 






• • l- w-« 


» I , • * . 

KH-Chsrps- The dm i gnat ion for a compressed charge coa- 
vlsting $ 4 a 8 pellets of TNT wrapped in paper glued oa 
tbe inside w.th so scid-free glue (such as dextrin. Vionapas, 
etc),‘The wrapped, charges were dried at 60-70 and then 
dipped in paraffin. They were used as bandog charges in 
Nayal mines [ See Pfi Rent No 925 (1945), p 48 1. 


.< - 


Klaefli (KiaOtite). One . of iks oldest (1884) gelatinous 
explosives coocaisiag do NG gelatine. It consisted of K 
chlorate 7>, aatimotiy sulfide ), aitrobenxeoe or oitrocolurac 
.21 sad collodion, cotton 1% [ Nsoum, Nitroglycerin (1928)^ 
p 


Kahlsnspremgsiaffe (Coal Explosives). 

This war a group of explosives permitted for use in coal 
mines: * 

K#Men~Carb#ftit. NG 25, K^oitnate )4, nitrate 1. 
flour 38.5, spern uih meal 1 mod «b(ia ash 0.3%; bast 
of cxplosioo .^W-kcalAgr temp of explosion J56l*C* 
velocity of detonating 3160 m/aec, density 1.16* aad 
Tradzl teat value 2)5 cc (Ref 2, • p 401 aad Marshall, 
2, P 492). r 

KaMaft-Katanif. Ill NG d, K chlorate 68, Ns chloride'*' 
14, paraffin 8, nitrooaphchalene 5 and wood meal'1%; 
oxygen balance -12% and Trauxl test value 195 cc(Ref 4)« - 
K«hl«n*Selir r NG (gelatinixed) 12.5, meal 2.5» aitro^' 
compounds 7.0, Am nitrate 4ITO and alkalL chloride37.^%; 
oxygen balance -2.6% and Trauxl teat value 260 xc 
(Ref 2, p 441).* 1 '? ". 


.* 


Kagfrlag (Head Riag). When it was desmd to avaid cxces- 
PtMadm agaiaet lead lasgstfsad ao pcaveat ncache* 

f ^ ^ ‘ -saached over As aaaca sf 

ivffal_purjosa) «f 
(See jSao Aad* 

Ricochet Plates) 

Refateace: TM 8-1985-2 (1953), p V 


a gam at sea targets, rum wtta aatacaea c 
bombs - such as SC (HE cyliadncal. mm 
seam SO (A/P cyliadricaf, thick walled). 

. -i rxft.^_A* * 


r« , 


ti. 



Note; It 

KZ valaea h 
•are deterauae 

vJT * ’ 

powerfal tap 

ki|her. ’ 

• . . 

^Refetewceak 

I) R.Neahaer. 
J?) A.MmsMU, 
3) A^tettbacb 


-r 







'•KiwM ah'' . A 
■aided aiaiib 
Re f a wata ; t) 


<Cn 


* * 






ic a»»i 


Klir* 




flash re d u cer, 
31-62, p )b 


- t 


tooo hq *nj 

SC 6of*6s 


- 


(Pa 

Dvehle base 
. -Nivat Pulwr 

^ (00*31-61. | 




- . * 


4- ^ ' 


\ 
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•1 


Ki«« Tttw'w *•»•» T!#~- S*« K6ai*»ti***, 


.1 


S« URdtf Igniter 


Miftruft W« 

tin 

Mtg- 




• ? 

-u' 


oiu...,- ‘ 

Ik K»U bv«itaM C«UH 
|b« Biitiab 


hK 

Ik i*fcMr*M 


!■ 

frr (kM 
mil* 




Weapon*. 


Hexogen) ptepd W *• 

niu^c ocidl <-mI «c.«k: 

MCli<m s «d«> «•■•#•»- 


U« FUr*. 


»f mixtures were pco- 
Oee such explosive 
konajgted of a regular 
nal charj* consisting 
til a large inount of 
mfud to ..produce inert 

fd * charge# con lain lag 

[wees mum l, charges. 

US* U> I*MO«* CO*l 

Sheathed, Explosive*). 
'**»* person (Ref 2) 
Am AiKTAI* explosives 


t p 493 984,(1938) 


\ 


33, 9647 (1939). 


m pressed charge con- 
S>*d in papv glued on 


m dhxtiia, Virmspaa, 
as 60-70 tod then 


a* batsting char gas in 
i*)> p 44 L 


b si (1894) gelatinous 
ti It 


ns. it con*is«d of £ 
benzene or niuotolutne 
i 9 Niuoglycertn (1928)^ 


t 4t;;qar^yp. **!*> 

" f ‘ / v 

Kircbuo keh Ixploaivaa- Sea JCoch»*lx»$r**8* , °***- 


.!) 


V-’ 4 




$ 


tuch 
(1953)* p 756 j. 


^ : 

*- 4. 


KMA llack.One of the aubetituteexploeivei, Sat ***** 

Ersatxsprengsioffe:.' ‘ > 




Knsflewechxtlbof (Mercury Fulminate) (H F ? is^deecribed 
in the general taction under Fulminate*. Genaen ’methods 
of pitpatatiofl (from mercury* nitric acid and alcohol) arc 
given in PB Rapt No 93,613 (1947),•ecrion y. - M F ms* 
used by. the Germans is toa* primiag composition*. See 
also A-Steubacher, Sprang* and Sc hie* staffs, Z&ipb (1948), 
>p 59*96. ’ 


► % 


• ' 


V . k 

'Kanllalfheejfllver Fulminate). Saa genera! saotio* ua d a c. 
Fulminate# »■<* Stettbechar's hook Cl 948) p 96. 





KaaHiuadachnar (Overturning Fuaa) . Sc* gcaeml section warier ' c | ' 
Fuad. - 


_ N 


c 


Kb.*m««M~ (IU«,di»t MochinO- Ab ■"< 

Mixia, mIU «• «*« P««P«« °* S*v«»b1 

typ«* »>« u»«d io G.nB.ny »«h a. «W CoIb*-. T,p« 
tS; U l«W Wrt .^-».«XR-» 2. BP 103. 106^-d MM, P 237). 
a/»«M*-4>flaidcrcr Mitch- und Knatiaaschima (Raf.l, p 73 




Vetoar-Pflaidarar Mitch- 
mad Kaf 3; P 227) Md othata. ■ 5 
References: * 

|) E. d* B. Bum«, E*plo.iTW», Vn>w»ud, N Y OWW 

2) P.NMwa,Sciti«..- >wd Spr«M»«<>(*«. Swinko^, DmbAw. 

(1927) 

3) A.Si«nliB«l»«i,SchkB* v«d Spnaptoff. .««*, L.ipd*, 
(1933), 


a 

> 


,» 


K*l«fciM»dBr 4J (So»p Typ. JaaiMt). 5~ mdm 


4 • 


Rsahaalugramfttaflo (Kitchen Salt Exploaiaaa) Sobatirura 
caploaiva mixtures containing 1 Age a^ousta, o/ Nm chWida, 
which, irara used during WY IL Sosm of these miztuica tea 
described under Ertatxspragacoffe. 


KaM so- Car barn If 
KahI a*.Kars*If ||K 
KahlaiwSallt 


1 


Sea under Kohleaapraagstoffa- 




• * 




Kdila sp r mf tafti (Coal f^aploeWaa). 

This wac a group of exploeirca panaittad for amt is coal 
mioea: * 

Kahlaa-Carhaait. NG 25, K_ nitrate 34, Bg- oatrara i, 
ttwi'38,5,‘ ■petTiia ortT 1 sod tods tab 0.5%; h«*c 
of esplotioo 506 ,heal/hg;* temp of explosion 1361 *C, 
velocity of detonation 3160 n/iec, denairy 1.16* and 
Tredzl test value 235 cc(Ref 2, p 401 and Marshall, 
2, p 492). : 

KahlafvXaranit HI NG 4, K chlorate 68, Ns cfalorl 
14, par* If in 8, nitrofi aphtha lane 5 and wood meal T%; 
oxygen balance-12% and Tranxl teat yslua 195 cc(RaM) r 
KohfsrwSalli r NG (gelatinized) 12.5, '»aal 2*5* jutw-:- 
compounds 7.0, Aro nitrate 41*0 and alkali chloride37.^; 
oxygen baUnge -2^6% and Ttauzi last value 260 cc 
(Ref 2. p .4415/ >?". 1 




'0* 


r m 


%• 




ft \ 


- * 
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KbM in YMrKafH I.NG 4.0, Am nitfstf 83 0, K muata 
7.0, amid 2.0 and TNT 2.0%; oxygen 

balance >)6.4% and Trauxl rest value 230 cc (Rd 2, 
P435) 

IV. NG 3 J, Am'aitTBte 73.0. K .ur.te 
2.*, Uk^i*.fc*ije 15.0, -..I 1.0, «d DMT' 5.0*;O*rt«> 
ImIbk. VB.M b^ Tnttul «.« »*!»** 200 ee (R«l 2. 
P«5> . 

KAJm-«m|M!i V. NG 4.0. Am »iuaie 83.0. K 
B.O, B» ailxMc 2.0. pwato *««1 1.5 *«d Moat** »« 
1.5%; -wy*«. l»l».e* ♦13.5T. TkbixI «!«*« 
230 cc «*! 2, p 435V=» 




KafAMlt V. One of tb* permiatiblc explosives developed 1 ', 
during WW l:NG 4, K chlorate' 65v Ns chloride 1 aaptfaalene 
10, nicronaphchaleae 3 tod wood meal 2%. ( Naoum, Schiras- 
usd Spreagstoffe, Dresden (1927), p 147 ], » 

Note: 'According ro Marshall, v 3 0 932), p 112, the naa^a 
KorOoit was given in 1931 ro Chloratit 1. 4 


K f vivas.. Same as G Pulver. 


& 


DP^aOM'Sckiea* wad Spetagatolla, Ore idea (1927), p 147 
2)pjfaemm l Nitroglyccria, etc, Baltimore (1928), PP 435 
Jt 441. 


Ksblati WaafMlt.. • See aadet Kohleaspctagttbfl*. 




Vxploaive of the caiboaite type, auch as; NG 25, ; 
R sitrssa if, Ba a it rate 5, wood meal 34, and starch 10%. 
Theta waa also a SupaHCalax, as explosive used is England 
[ Mam Mill 1 (1917), p 375 ] . 


*• • l •• •• • 


KatfH (Kolfite).A samhaltsa propellant pa tested is 1890 by. 
ICKaM of Boaa, which cossisicd of mixture* of aiusted 
carnal flours, stoas, oil eskes, residues of factories 
wfactariig organic products such as ttarch, •ugar L _kaaf l 
alcohol. etc ,* with taltp«|«f previously saturated" vrfth 


KraftxuM (KZ) (ScrctigCh Number). In the usual deteraddation 
of power (strength) of an explosion* by ihe~standard Trauxi 
Lead Block Test,'(see general section) one of the principal 
errors is due to weakening of the walln of the cavity,' 
which in observed with powerful explosrres such a* Wan¬ 
ing gelatin, PA, TNT and NG. In order to’eliminate this 
error, Net^boer proposed that, instead of measuring thp 
expansion produced by a standard weight dKaa explosive, 
the • weight of explosive required to produce a standard 
expapaion of 300 cc be detmunfd. THie may be dose by 
firing several charge* of different weights in order to 
obtain values below 300 cc and above it. After drawing a 
curve giving the relation ship expansion vs weight of sample, 

. toe. expansion in cc conespoodiag to a* 10 g. sample can 
be determined' interpolation. This calculated expansion 
ig called Kraftzahl (strength number). 

Table 25b lists JtZa for asms e^UsIves 


‘ *u 


4 va 


I 


T*U 2* 




.ovl 

* * 


RH.kBcyt: J.DbbmI. DictioMBii., P«u (1902>. |> 394. - 




(Osimbmm Mrtboda) oi au- 
iJwim mi oylMim I«k u tbo«. of Scboid ,Nmm 
B ad k<ai «« iu«4 i. mml G*n.n ,1 mu. 

Sm> ot dm BMkodB BI« bri.fly dt.criUd »»d.i 
MiMB^ycfia. Fcacti t bb 4 Tri»itKHol«M»l, »«n »» hi tfce 


B.l*iaa, L>»cch, Fmck, S««di.k Bid S*U» mcimm. 


I) A^*cMkBcfc«f, Shed- <Md S^«i»*off«,Bank, L.ifBif 


Sclii«»iof<*.Rucker, Zurich 

. - ‘ 


(1933V W >74 41333 ^ 

(1944X pr 60 * 37 ' 

JIAAMkKkr, Poi^ta, y^E*H».J*«.». GUi, 
(1952V 


% 

• • 

/• •» 
f t 

I " •• 

K 

Tranul Teat Valms • 
obnervod by vaemps 
investigatars asiag 
■ v a 10 g sample • 

: KZ CBkBlBMd 
by NtMbaat tar 

B 10*BU*k ' 

•' ^ " ■ 

*±*lH 

320 io 61 Occ • 

534e« 

^•ImU 

•f 9 * 

* 

• • 

^ I m 

d .0 

NG • 

5131.600 

• 340 

NCOS*) 

325 t. 420 

“ 400 

PA 

300 to 363 

)» 

TKT . . 

; 2S5uTJC8 

33® .. 

• UNI 

230 

Is . 311 


. Ml 

^3 


V 

•• • . 79 .^ 5 = 




sM 


CH, 


gisgX Vtea it wa* desired to avoid excet- 
agaiast load tsegets-aad to psavest ricochet 
\t sea targets, nags were smacked over *f aasta sf 
sack as SC (Ht cyllmdricaL gsaeraJ purpose) ox 
SO (A/P cyluMkrieal, thick wailed). (See also Ani- 


N.otci It may be concluded from the abase valuta that .the 
KZ -values far highly powerful explosive* are lowpr that 
are determined by *tfce standard Trauxi mat, vrtUle lor Mas 
powerful explasives (such aa TNT. or ONB) the KZ la 

• * • • * s 

Referenceat 


l 


T‘ / ^ 


0 


*d 


n m 8-198V2 (1953), P 3. 


D R.Neubner.SS 23, 54 (1928) 

_2) A. Mats ball, Explosives, v 5 (1932), p 143 
J) A^cectbacher, Sprwag- and Schie**toffe(1948kpll3» 


ji 


'*Kradrfc" , An acoasor proximity fait ieiesded far soma 

( aided mis a ilea as, for iaronct, Rocket X4. 

•ferencs: TH9^985-2 <19J3), p 216. ' 
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2S0*,SC 


XGraga TubeV SedtQistanc* Place. 
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SC 6om6 


V. \ 
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^ V * 


* 


fOOOMa mrtd 060 ** 
SC * BomtH 


prapcllaal Bilk • calorific raW. ol'H 0-730 kcal/ka. kud 

U'FlBk. b coamhed a ^I bbi. of JC aib.^ « . 

• n«»* ndacar, sa Sim of. K aulfoM uad b G P«lwr (CJ06 

31-62, p 3). 

Bit DHiumtaW (KOC^* * V - 

2T“* T J £SW4*i* c auollBt ■» KrBBtea 

V «3fswTf sf*^ * -aa rvplac^ by DMT 
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In rhiiCIi md -development work fot. the Axwed- Force* 

j tifaiMefc t). 0 • “ • - - - . V ~ » " » - : 

Following act- th«. achievement* of Xiuipmei 

Fafafik petaoA*eh 

A,fraa«lnf la loading ammunition (auclT 

M bdoater* and proje'cfiW) on* of^ihe 

\ MMt iapoftMt NquitiiMflM is. to .maintain tk* .same 
density ofloadia* foe *ach type- of ammunition and iot 
much kind ~0f expUm**. Aa .a role, the effectiretiesa 
of an explosive i» hither at maximum density* but in • 
some cbm* auch high density ia underaimUe because 
i« migfrr eaubt dsad-pteaaing -(as ia" the case of »er- 
/ ■ ciwic falminste) of cracking oi pellet* (a* in the case 
oI N*10, which is PETN densieixed with 10 part* ©f 
wax}.<To< enact required density of charge waa obtained 
by weighing accurately each portion of the explosive 
•pd proceeding aa described below; 

la lUe ptepamtioo "of pcUeta fot booster*, the 
—-- - M Mg*^Qi^*^- < «*ptey**-r , w«ie - tran s f erred. _ 

" ta one ot two doiVn molds placedTIn portable^ older* 

sadentcath a correspond mg number of filling funnels 
fastened together in petforatqdipJatea^Dunni iilliaf, 
lose of explosive waa carefully avoided ao th«C*o 
'■*' the required density wnuId be obtained. After aacer- 
* vaiain* that - each ©old was properly filled, th*. 
fdeceada placed the holder with, mofda under a pees* 
located behind a nuotig teatt and * operated by 
remote control. Any spilled material was collected 
and blended with the heat batch of capleetec. The 
pressed pellets were removed odd inspected for 
dimension* and density,. 

Nmc; Most of the -pressing war done with phlegmatixed 
PETN Casually with 10% wax), which was used to form 
-charges foe the 37 nua tank shell! JO mm. solid or hollow ., 
charge*,- 20 amr high explosives charge^ and incendiary 
explosive; charges, colored smoke chafes, etc. The 20mm v 
iaceadiary charge consisied ‘ of about 80 parts of PETN 
(previously pAlrgmatixed with 10 % wax) sad 20 parts of 
aluminum. - The charge weighed 6 . 6 g. Some TNT charges 
were also compecssel^ auciS as those for shrapnel burster 
tubes, explosive charges.for some mineX^ etC- 

8 , Ejecting prelect! I es£peciai projectiles which ejected 
' incendiary missiles on approaching a target (such, as 
an * airplane) were, developed but did not come, to the 
maaufscturiag . stage. These projectiles contained 
several hollow steel cylinders, each of which was 
filled ■ with ah incendiary mixeury consisting of B» 
peroxide, aluminum and iron. A charge of about 15 g 
* of HE, was required for cfjcct^ag each cylinder from 
tbc projectile and to impart to * it an acceleration of 
about 1000 m/sec. Each ©£ these cylinders burned in 
flight and if one of them hit * combustible object (such 
qs a gasoline tank of an. airplane) 4 a fire or even an 
explosion could take placed * 

C.' Space explosions with embea dust. Preliminary 
work w«* done on the development of a bomb which 
waa charged with a HE snd coal dus,t. .It' was presumed 
that the detonation of ?he HE would explode the coal 
dust which would become scattered in the sir surround¬ 
ing -the bomb, thus, producing a high pressure (blast) 

effect at distances' as far as 50 m frrfm the center of 

♦ J _• * • 
the explosion. These bombs wore intended for xntjsir- 

craft purposes. Erpeiiort* ’* w «t(i coal dual were not 


• ^ 

successful, but Al.tr Mg dusea-could be exploded in 
air when charged 1 into * bomb mixed*’with a powerful, 
HE and a small amount of chlorate. The tasearch was j 
. not completed (54* also E^losive Powered Vottices) 

D* Shaped chsrgss.- See under HohlUdung ■ 

E. Flash reducing compounds are described separately - 

F, Structural sap I stives are’ described qeparstfly. t . ^ 

Reference: * ^ • • . 

O.V.Sticklaod et al> General Survey of Explosives Plants, 

PB Rept No 923 (1945), Appendix 3 and Appendix 7. 

; 

Kna*iMflMi< (Bent 0w«l). A *P«ci»l twnc-b«r«l 
Co > ion. invented by Col' H.Schede ol the Rhemrngtnll- 
Boiai, Co, eeniUWe in t»o degree. o< bead 90 .ad 
10°. The first type ch.nged the courae of th« bullet by ■ 
tight angle and’was known as the “Around the'Comer Gun • 

It was intended-to be used (in a ball joinr) in the parts of 
the tank where it was necessary to protect the blind spots.- 
The barrel was 1854* long *nd about l- id diameter. Its ' 
range was abort and its fire, ’yaw not accurate, it was fired 
at random because no sight was provided.. The second type, 
(Jli bent) tmirei could be artached by mean* of ao adapter 
co one of die service rifles, such as the MP 44. It was 


provided with a prismatic optic*1 sight (desipied by Zeiss), 
wbicfc^-prrtnkATr-faifly- acciwace shootmx £xm behind a 


solid barricade. The opecacoc of this equipment was thus 
protected from enemy firei B.oth barrels used the 7.92 nwa 
short (leurz) bottle-necked cartridge. ...... 

‘ A more detailed description may be found in the boojc^ * 
Ph.B.Sharpe,- The Rifle in America, Funk * Wagnails Co, 

N Y.pp 638-40. . ^ . 


umrner- 
' a uf ., 



Ze/ss ^ 


Kruf, H«t (Ktupp . Sc Enp.rirr.oit.1 T»filt», 

Paosex. ^ * 


^ - 

K-Salt. The ,term assigned to Hexogen (RDX) f*>"' 

^examine, ammonium nitrate and nitric • acid (See under 

• . 

Hexogen in this section). 


K-$t*W (X- Substance). A highly dispersed attics SiO * 

*4-8 ■ 

prepd by a special process. It was used during W II in 
some Tetan-Eiplosives [PEL .Repc 85,160 (1946), p3.] • 

\ - . -A - V 

- XwtetWitx". (Bullet Lightning). An armored AA vehicle 
having a 30 mm twin gun mounted on a PxKpfw III (See 
under Panzer). % 

K ugtff X-'Kort 1 * Asftrriui. See, item li under Bom be. 

KuaelHeibwias 41 (KTrMi 41). A spherical floating mine 
weighing about 90 lb ? Recognition Handbook for -German 
AmmuoKtion, Sup Hqa AEr (1945). P 241 j. . . 


Kvwwlwliva 


.'See Gegenlilufige Zuadung. 


■Kurt****•'•♦**400 Skip Bomb). See itemUl undsr 
Bom be. ^ . 


V 


* 
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K w nckhuaiiwftr (Shan*Groiii Printer or Igniter)* Severqi 
varieties, such as the Schalflei. Reinccke and Eindraho* 
xuadcr (ooe-wirv primer) are described in. Beyli^ig-Erekpof, 
y?36), pp 2f6-222. v . ' ‘ x t . 


Lfakt «f i i s4|fb H ader Haltbarkait (Stability in Storage 
or Xecpi^lwQuaUty). Several tests are described , in Kept* 
Metz, ChemiWhe Untetsu«?huog (1944), PP 2 58-6\, .320-27 
344^5 .nd 460^1 (See also Varmlsgeryerpuche). , 


LAM9MIMEM (Land Mines). A gtesc variety of‘ land raiA 
wer t used durine WV □ bv* the Germans as can be seen 


were used during WV 0 by tfve Germans as cart be seen 
from the following information taken fron\*References b - 6 : 

1) Aaiitaak Mine, called Peppnlna, -because it waa made - 
of special cardboard *P*ppe", r nootnerallic substance ■ 
used to prevent the detection of the mine by electric t 

- detectors. Pressure on . the “pcesadre pla^e' 1 - forced a 
it dowa emep the b 4 ad of s glass ignitetj conuinug 
a ccakral glass cube filled W|th a reddnh ignition *, 
auturc of unknown composition. Cruahibg of the central ; 
tube produced a flash which passed to the detonator * 
which exploded the minq. • Pressyre <on (he cardboard 
of the mine would not set it off. The mine "Was~ filled , 
with 11 lb of TNT (Ref 6 , P 261). • ... 

2) Antitank Mine, called • Psi*qer*cNisllmlas # consisted 
of a woodea box* f illed with, picric acid (13.2 lb) T> There 

were two types,A sad B, very similar in coostmetioo, 

. The booster in both cases consisted of 200 g of. *an 
r explosive such ms PETN/wax. Type A wss actuated by , 

E asure on* the bos-lid, causing the shearing of two 
ach woodea dowels and pressing out the link pi* 

• of fhe ZZ 42 igniter. Type B was actuated by peessure > 
on the box lid shearing Tf-inch wooden dowela and 
.* esestisg pressure on the .beada of tyo Buck igniters 
(Rtf 5, pp34-J*«d 6 , P ; 262)/ . . • 

1) Maenetic ’ Antitank Mine, called. Psnssrhsndsdnn 3 
qn designed to W placed on* enemy tmrks or other 
targets to which it adhered by scans af saagicca (See 
unJar H-fthokIl*d«mi)' : 

4) Wooden .Box Arnicask Mine (Hatamine 42) was fiUed 
with 50/50 Amatol (18 lb). The mine; was U. the sbaM 
of 0 flat .box. A pressure of 200 lb or more on the 
pressure block, she seed die dowels snd lofted, down 
the .bear fUage,’whick W .turjv pushed hilt die pi* . 
in the igniter ZZ 42. The tfted striker, driven by a 
spring, »et off' s percuss ion cap, detoqat©*, 

. sad main charge (Ref 4, pp 81.06a-e snd Q, r^;265-4) • 
53 Antitank Mias,., called Iprenfrlsao l ml a e-, (Explosive 


5) Aaiitaak Miss, called frMgrlay*«!» « <, 

Bar Mine) jrss of two varieties; Riegelmine 8 kg 
RiegeWnr 4).Th# latter, variety, s bbre v-ted. «>> *Ml 42 

' wss ia the form of * 'V'****'" ^ S < ?V 1 ***7 
sheet steel tray, an etfensed charge of 1*8 lb ol TNT 
• mad a . lid which fitted over the tray sad acted, as s 
press me plate. The mime could be fired in one of five 
. * ways: a) Pressure on the IR sufficient to fhear one qr 

two'shear' wicesi b) Functioning of an an til iff lag or 
m trip wire, c) ElecuicsHy, by* remote control; d) Booby- 
crapping the miae, * ss by /ettachitig a trit»,w»r4 to 
thr lid; e) Revetaing of,one igniter ZZ 42 withies ws»|4 

below the end pressure-piste bo d»t the eune could 
function ia case ao attempt was made to lift die.charge 
ol TNT from the tray, total weight of.mine was 20.3 lt> 

(Ref 6 , PP 264-5 a 272-3) .. 4 , . 

6 ) Heavy Antitank Mm* IgRbwora Penaermlne) was mad* 
• - of cast iron and contained 37 lb of Picric Acid, Total 

..!«* *- loo lb. Th. »■« «• jw w .• 


pmsTure exerted on the cover plate,-. nhkrh ojeoued 
os the trunnions. Thin pressure compressrd the mnls 


made of steel snd 


7^,7 sui-ii wii—J- 

press we plate made ef ccwragated nteej tqjShpte* gtewng*. 


* pies 


They- wett^ filled,, respectively, with 11 ax 
TNT. Both mines operated by pressure o* 
' 20U lb or more. This depressed ihe igniter 
sheared'the pin-holding the striker in the coc 
etc. . The Tellermihe 42 wbc similar ut thi 
that- the pressure place waj »maite» and' ifid 
the entire upper surfsce. Pressure 6f'25.(K 
forced the pyrSsure cap doe-i^ This com 
dicaw press lire -..plate spring and detcmaici 
The TiMi 43 lalsq catted Pll*mlnn fMuahroom 
aimilpe to the TiMi 4? that''the ptesat 

solid, i c there was ho threaded hole for the 
the igniter and no screw cap. l*he walls of ch 
shaped piste werr cEun~and (here was no 1 
uQder . the ' 1 press tee. Like TcJ Lcnnine' 42 i 
with 12 lb of TNT. .The mine operated l 
pressure, on'- the mushroom ljd. Thi*. cruah 
tai walls -'and- forced the bead of cb* striker 
.igniting the mta*£ Tellennine 29. also des 
was a light antitank mine constructed of 
it whs filled with 10 # lb, of.‘TUT. .The cop- 

domed • and. hsd three , adapter 4 foe ZD 2 *- 
The mine was exploded when sufficient \ 
applied to ooe or several* igniter*. Tota 
'mines were as follows TMi J5 1 20 lb, TV 
\ . 21 lb, TMi 42 20 tt>. TMi 43 18 'ib and TMi 
(Ref 1 Jk 2; Ref 4> pp.81,01-81,041A 6 , pp 26~* 
Nqte: According to Ref 2, the TMi 43 (PU 
during WW U at Pica tinny Arsenal contained s; 
chstge 10.87 lb ol Amatol,, conaikcing of A> 
iad TNT 56%. The -booster, pellets consisted « 
PETN.and \ 2% Moataa wsx^ v ^ 


PETN arid 12* Montan wax^ v * 

8) Po^shtped Ayiticank Mine (Tspfmina A), 
Saucepan Mine, consisted of 1 s plastic 


Saucepan Mine, consisted of a plastic 
'.with'12.5 lb of TNT of 50/50 AmaboL 
of die- raise was 20 lb. Under a load, of at 
(330 lb) the -pretsute places beared alqn| 
and thin- cams.to feat on the, head of the' 
in turn moved down amfremsbed two small g 

t 1 S' VI .1 f i. »n. - _ 1 


located inside the igniter body. The ck>su: 
chemicals^ which' 00 mixing. PJoAiced g 
- i n com set oif thi ArMTUMT the. th 
of the mine (Ref 4, p 81.de; 5, PP 26-^and 


9) Clny Mlnss were of two tyodf; Aautsnk*iqd . 

• The Antitank Mioe>cbo*fated ;of n. 4a»k«d 
‘ . in diameter andJO- hi^wUk 

with s cUy pressure Ud' shoyt rf* chick, 
r aides-of the top ol the pot weir*.two round 
housed-ZZ 42 igniters. Two hbUpw pasi 
4 ©wn inside each bulge . cstwnd-#e . 
tancous fuse connmrting ZZ 42 ignitets . 
charges located .4t theAottoM of the main 
as Picric Acid * Preastire b* the iid pui 


out of the uptttcr*' thna telcBsing the 
strikers, etc. The Antipersonnel Clay U 
of a round clay pot 8 * inXdteirteter n*d 3* 
r w.all INI- thick, provided wih-^^bVer. 1 
Picfic\Acid. was detonatfd . w sieaiiB of 

. . 1 _-■ ; . 


os the trunsioss. Tnia press tee c©mprv»»«« “ 
pressure igniter, which, fired the xhatter The/isine wnf 
> used for road .blocks where nbuom itetec for, 

• period of time, Togsl weight was 3 00 lb (Ref 6 . 

PP 565^7) . _ „ _ mi.._ 


' .train, consisting of .foar ZZ*Aign»tff*» 1 
a booster, when a ptellBure \qual to ■ 
man's-weight,waa applied to tbV-lid .(Ref 
TO) Antiperscuteel « Antitank Alumipum Mil 
with Cheddicc (7 ib) and had x TNT booa 
and the lid were of a flattened cyluadficel 
07. 35 igniters : together with N«o s •« 

inserted to boosrera Located 120^Vp» 
main explosive charge.* Press are on '«w 
' the center of lid set off one or more of the 
sod the mine went .off* Total weigh* of n 
(Ref 6 ...PP 273r4) ' ‘ t 

11) Light Antitank Mine, IP*Mt (Leichte 
which could be convened to avtipersoo 
misted of two sauce reshaped; sbee't metal 
an O-shaped container for 5 lb TNT 

* covet which served -as s' pressure, plate, 
were built into the 'mine sod. • paced r 

Jc. Pressure crushed the miar cover and 
mote igniter ’ housings down ward over j 
T his action compreised the outer ap 
the steel locking belli to be for ced o gg 
tfttiMi, releaswg the atriker, 
atine xo and perm onael- use - tbe _r bon ow igr 

♦ Nets. Aecwfdiag^b Ur Haas Baltbet, oa* ca« 
liqaid K-Na. alio- sad tbs otber etbvl aArtee 


i 
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Dynmnlt A -G < JLoc*t*d mi Knlw'l 
under Yar plants) manufactured during 
ihn propellants e «tc and *»• rt|*|«d 
velotHntiu worfr for/ the Armed- Foret* 


— % • * 

of tW ichicftanb of ICriim***! 


*1 •aim. fa loading n »a wi amor» 
booster* and project*#*) ©he of^cfie 
ivquittMthci ka (o .maintain ch«\ssiw* 
g foe leach type.-o! ammunition and fo/ 
[plosive. At*.a rule, the effectiveness •• 
is high nr at maximum density, but in 
h high density is underairable because, 
dead-pressing (as in the csseofmer- 
oe cracking of pellets (as in the case 
is P^ETN densitixed with 10 pang of, 
required density of charge was obtained ' 
nraiely each portion of the explosive 
• described below: 

gfseisgr—-pef la ta— for " boogie ref-Hftig— 

Sea of ao explosive .were - transferred 
> dosen mold* placed. In portable holders 
one spend in i number of filling funnels 
ther in perforated.pistes..During filling, 
lost sc was carefully avoided so tb«C_ 
lensftywDuld be obtained. After sscer- 
each mold wag properly filled, the. ' 
rd the holder with molds under a pees* 
lad 'm strong Vsll sad operated by 
>L Any spilled material wa*-collected 
eiih the heat batch of explqaiyc.'The 
lets etit removed shd : inspected fa * ' \ 


m ’■ • % : r>- • * - 

» i • ■ . ■ 

- successful, but At, or Mg dusts- could be exploded in 
sir when charged-into a-bomb mixed-'with a powerful. 
HE aicl t -inil! amount of chlorals, The research was 
' ■ - not completed (Sde alao Explosive Powered Vortices) . 
D^Sh^ad charges- under HOhlUdung • 

E. fltth reducing campaw nds are described separately 

F, Struct oral explosive* are J described separately. 

Reference: • ‘ / * * ’■* 

OiV.Sncklaod ec al% General Surrey of Explosives Plants, 
PB Rept No 925 (1945)* Appendix 3 and Appendix 7. 

' ’ . i 

• ** • I * 

Kn ma wlwf (Bent Baric Ik A special pen c-barrel attachment 
to a gun, invented by Col" H-Sc^sde of the Rheinmetall* 
Borsig Co. vraa available in two degrees of bend 90 and 
30 •* The first ^rype' changed the course of the bullet by a 
righ t angle and 'was known as the * Around the Corner Gun 
it was intended 1 *to be used (in '* ball joint) m‘-the parti of 
- the tank where it was necessary to protect the blind spots* 
The barrel was i8% a long and about l”.in diameter. Its 
range wan short and its lire wsw nor accurate. It wag fired 
st random because no sight was provided.. The second type. 

_(?ji__beo.O_bi n> 1_ CQMld. .be.-tt.nac.hCjUg. means of an adapter 

—-to^-obe—of—the-»CTVi e e--ri fl es / - : auc h as the-MP—*4—le-was- 
provided with.a prismatic, optical sight (designed by Zeiss), 
which permitted fairly accurate ‘ shootin* from behind s 
solid barricade. The operator of this equipment was thus 
protected from enemy fire; Bpth bandls used the 7.92 mm 
short (kurx) bottle-necked cartridge, 

* A more detailed description may be found in the book; 
v Ph.B^harpe, The Rifle in America/ Funk * Vs goal Is. Co/ 
N Y * PP 630-40. . ; - 


pressiftf/was done with phlegme tired 
h 10* wax), which wns used to form 
■«>ta»k shell! 70mm. solid or hollow . 
ik explosive' charges and incendiary 
:olored smoke changes', etc. The 20mm'. 
consisted - of about BO . ports of PETN 
tised with 10% wax) and 20 parts of ‘ 
rge weighed 6*6$. Some TNT charges 
d,- such sa those for shrapnel burster 
rgenfor some mincjr/etc. _ 
etlleiuSpecial projectiles which ejected 
Its on approaching a target (such, as 
re developed but did not come to the 
ktage. These projectiles contained 
steef cylinders, each of which was 
incendiary mistur? . consisting of Ba 
and iron. A charge ©f about 15 g 
uired for Ejecting each cylinder from* 
*d to impart to it an acceleration of 
tc. .Each o{ these cylinders burned in 
of them hit ib-combustible object (such 
ink of an .airplane)- a fire or even an 
•kef place. • 

ssimia with carbon dust. Preliminary 
on the development of a bomb which 
\ a HE and coal duajt. It was presumed - 
ioo of the HE would explode the coal 
i become scattered Jn the sir surround- * 
bun producing * high pressure (>Uat) 

'*• ** ** 50 to (rtm the center of 

rhesc bomba were intended for nujijjy 
Esperime- \ w n\t coal dust were not 
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Krvpg Maws (JCiupp Mouse). . See Experimental Tanka, under 
Psoxer. . •• 

*•£>•» 9 - 

/ — • • 

K-SwIi.The term assigned to Hexogen (ROX) from 

bexamine, ammonium aitrace and nitric - acid (See under 

Hexogen in this section). •» 

0 

_R‘S*w#f (X- Subatsoce), A highly dispersed silica SiO * 
* ■ * X 

prepd by a special process. U was used dating W II in 

some Tetao Explosives [ PBU\Rept 85,160 (1946), pj ] . 

o • • % * 

“KugeiWltx* . (JBuilet 'Lightning). An armored AA* vehicle 
a 30 mm twin gun mounted on a PxKpfw Til (See 

under PsoxetX / 

* 

' Kugel K-“KurV“ Aggavatwm. See . item 11 under Bom be. 

M* * 

Ku^altvelhmiae 41 (KTtMi41^. A spherical floating mine, 
weighing about 90 lb 'Recognition Handbook foe .Germs a 
Ammunition, Sii? Hqs AET (1945), p 241 j. . . 

‘ . M- . v ‘ ’ 

Kumwlatlve Z um d att g.'See GegeoUufige Zuiidung. 

‘ - 

"Rurt r Apparatus(Sfl 400 Skip BortbL See iscmtll under 
Bom be. 
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X arsscWaeosuftder(Sbort-Circuit Primer or Igniter). Several 
varieuea, such as the SchiHfler, Reinecke and Eindrabt- 
suader' (ocMt-wirc primer) are described in Begliog-Drekpof, 
^56), «. 216-222 v ‘ '% 


or Keepin^C 
Metz, Chem in 
344^5 «»d - 


eJt adar HiltWUit (Stability in Storage. 
dityV Several tests- are described .in Ku^ 
e Untersaqhung (1944), pp 258*61., ,320-27 
-61 (S 4 « siso Wsmlaferyecfuche)“ ' ' 


•* % . , # 

LAN9MNEN (Land Mines). A grear variety o’f land miiM J 
were used during VW II by t|ie Germans as can be seta • 
from-the following in form at ion taken froit^ References. 1 - 6: 

1) Antitank Mine, called Psppmlns, because it was made' 
of special cardboard "Psppe*. a non-tneraUic subscancr ‘ 
ased to prevent the detection of the mine by electric 

• detectors. Pressure' on . the "pressure pla^e’V forced 
it down onto the bead of a glass'igniter, containing 
a csslral glass tube filled vjth • a redd tab ignition 
mixture of unknown composition. Crushing of the central' 
tube produced a flash .which passed to the detonator >, 
which exploded the mine.' Prcasyure Ac cardboard 
of the aiine would mot set it off. The mine Van filled . . 
with 11 lb of TNT (Ref 6, P 261) ” ' t -7- Z * 

2) As thank Mine, called • Pansnvschpvllmlnn, consisted 


of a wooden box'filled with, picric acid ^13.2 lbL, Theft 
wear two types,A and B, very linuUr io construction. 
The booster in both cases coo listed of 200 g of an •. 

r explosive such as PETN/wax, Type A was actuated by 
prvaawre on' the bos lid, causing the shearing of two 
34-inch. wooden dowels and pressing-out the link pis * 
of the ZZ 42 igniter. Type B was actuated byT*essur« ^ 

, on 4be • box lid shearing %-mch wooden dowels and 
esefling pressure on the heads' of two Buck igniters 
(Ref 5, PP.34-5 and 6, p.262) 4 

3) Mignetic Asti tank Mine, cslied . PsnierW*dm U e 3 
* q>*a dtsigned to be placed on enemy tanka or ocher 

ta/gecs to which it adhered^ means of msgsets (See .• 
under HaftbokUndung) 

4) Wooden Box Antitank Mine (Holsmfnn' 42) was filled 
with 50/50 Amatol (18 lb). The mine whs hr the abase 
of n Bat box. A pressure of 200 lb or more oe the 
pressure block sheared the dowels snd forced _ down 
the' shear flange, which in turn, pushed but Ac pih 
in the igniter ZZ 42, The f^eed -' striker, driven by a 
spring, set off* a percussion cap, detonator, booster 
asd main charge '(Ref 4, pp 8l.06n*e and 9, PP.263-4) .» 

5) Asti task Mine,, called nylegelAlne^ (Explosive 

Bee Mine) ^vss’ of two varietiesj Riegelmioe 8 *g and • 
Riagcjmisc 43.Tbe lattef-variety, abbreviated ss .Mil 41 
was m the form of ■ I^ng, flat'box and consisted of a 
sheet steel , tray, an etfeased charge of L8 lb of TNT 
nsd'S'lsd Which fitted over the tray' sad acted, as ■ 
pressure place. The nine could be fired in one,.of five 

» ways: a) Pressure 00 the lg^ sufficient to shear one dr 
two' shear'wires; b) Functioning of so 4 sotiliftihg or 
trip wife; c) Electrically, by* remote control; d) Booby- 
trapping the mine, - as by '.attaching n t/ip wire to 
the'lid; e) Reversing of ( one igniter ZZ 42 wichjjts winad 
below the mo press me plate so dwe the mine could • 
function in case an attempt was made to lift the cbergs 
of TNT from the U»y. Total weight of.mine was 20.5 lb 
(A«f 6p pp 264-5 fc 272*3) - 

6) Heavy Antitank' Miae (Sekwnrs Pwieal**) was mode 
- nf east iron and contained 37 lb of. Picric Acid, Total - 

weight was 500 lb. The sunc was fired by s downward 
petsec exerted on the cover plate,, whkb ojvolted 
on the trmrioti. Thin oresssre co mpressed the 4mi« 
preaeuxe igniter, which fired the 'charge The/Mine was 
. seed for road .blocks where action Had been static for, 
i' period of time. Togel weight .was 300 lb (Ref 6« 
PP 265-7) # ^ . 

/) Antitank Mines, called Tstleewdnon (Plate-5)iaped‘ > 
Miae* >; weft of the following varieties; Tellemine . 

- - 35, ' Tellenmne . 4Tellermine 43 aipf Tellermine 29/ 
Type ' 35 mine ezisred in 'two varietjgn, both dl ihem ■ 
made of steel and simiUr in conrawctmu. The 2nd 
variety, desi putted Tell ermine )} JCSteel) had the 
» press see plate safe of corrugnmd »tee)PE| ft np ns swen^jk. . 


They were filled,, respectively, with 11 and 12 lb of 
* T. Both mines operated t>y pressure on the Jid of‘" 

' lb or more. This depressed, the igniter housing and 
< *besred'the pin holding the striker in the cocked position, 
etc. The Tellermibc 42 war similar to the 3? eic»pt ' 
that the pressure place wag smallr* snid did box include 
the entire upper surface. Pressure 6f ’25.0-J> *rvl‘over. 
forced the pressure cap down. This compressed the • 
•hesvv pressure : place sprinfi and detonated..Lhc-MiUie.'^ ; - 

Tha TiMi 43 lalso called Pilgmln* rMushroom Mine>) w»s-7/7 

similar to the T 1 M 1 42 except chet thc pressure [id was 1 

solid, i e there was ao threaded hole for the insertion of 
the igniter snd no screw.cap. The walls of the mfishrdom- 
shaped plate were tlTin snd there was no heavy,'spring 
under .the" pres a ire. Like TcHrnrtine’ 42 it was tilled 
with 12 ib -of TNT. .The mine operated by downward ■ 
pressure on- the mushroom Ijd. This crushed its light 
•• walla • and forced, the head of ttic striker down,’ thus 
. .igniting the min* Teilonnme 29 also designated. T-5 ' 

was a light antitank mane constructed of sheet steel. 

It whs filled with 10 lb,ot THT. The top was sHghtly 
domed aba • had three , adsntci v for ZDZ^-29 igniters.' 

The mine was exploded when sufficient pressure was 7 
applied to one or s eve tal; igniters. Total weights of' « 
mine* were a« follows TMi 35] 20 lb, TMi 35 (steel) 

. 21 lh,:TMi 42 20 tb. TMi 43 18 lb and TMi 29 l).2> tl 
*—(Refl Ac 2; Ref 4^ pp.81.01-81^4 ;& 6, pp 267-70). 

Note: According, to Ref 2, the TMi 43 (Pflx)_examined 

during WV 11 at Picspnny Arsenal contained sa the burster - 
.charge 10.87. lb *A Amatol*, consisting of Am nitrate 44 • 

.a*d TNT 563L The booster, pellets cow listed, of about 88% 

PETN ^nd 12% Montan wax. * •• 

8) . Pot-^haped . Antitank Mtne (Tsgfmlnw A), slaotcalled 

Saucepan Mine, consisted of s plastic body filled 
'.wiih0,12,5 Ib of TNT or 50/50 Amatol. Total weight f 
of the mine wa* 20 lb. Under a load, of at least 150 kg 
(330*‘ lb) the pressure plate sheared alpog its groove 
sad thuA cam's. to test on the head of die igniter. This 
in tum moved down and'crushed pro small glass capsules • 

< 1 «> c *“ d iMide*far .puwr bojiy. ,Th* chp.uic. co.twp.,1 ’ 

chemicais^ which on mixing^ ptoducyd a flash. This .. 

• in tum set off the dctch*toi'"s*kr then the :HE charge 
of the mine (Ref i, p 81.d»; 5. pp 2fr-y»nd &, pp 271-Z) 

9) Clay Mines were of two typdg; Antitank .aqd Aatiperaonnel,- 
The Antitank Mine-'consisted of a baked clay pot b!^ 

. ^ in diameter and JO** higfc_with a wa)J W '.lbicV coveted 
with a clay pressure ltd about T-. thick. Qn opposite 

• aidea*of the top o'f the pot *efk cvrb round bulges Which • 
housed-ZZ 42 igniters. Two hollow passages leading 

‘ djpwn inside each bulge lengths, of* ins tin- . -< 

taneous . fuse connecting ZZ 42 igniters, with booster:— 

' charges located .'dt ihe.'bottom of the main charge, such ^ 
as Picric Acid . Pressure On the lid pushed the-pins .. - N 
- out of the igniters, thus leleasing the. spring loaded 
strikers, etc. The Antipersonnel Clay Miae consisted 
•of a round clay pot 8' in\UAirteter and high, with a 
,wall thick', provided wrih/iTifcWer. The charge of 

Picric \Acid. v waa detonated W means of the explosive 
-train, ccxisis tm$ of four ZZ '4S/ignitcrm, a detonator and 
a - booster, wheo a pressure kqual to as little as a 
min’s weight ..was ippiied to the lid .(Ref 5, pp_ 38-41) 

10) Antipersonnel ot Antitank Aluminum Mine was filled 
with Cheddite (7. ib) and had a TNT booatet,. The body 
snd the lid were of a flattened cylindrical* shape. Three - 
DZ 35 igniters together with No v g< detonatqrs were 

. inserted in boosters located 120' >part* inside tha ? ' 

main expioaivc charge, ‘ Pressure on the sides or in . 
the center of lid set off one or more of the thtee/lgniterg, ^ 
sod the mine wear b off. Tots) weight of mine wa» 20 lb • 

(Ref 6. ; pp 273-4) * \ V - ^ ° 

11) Light Antitank Mine, lf«Ml (Leichtr jPanaenaine), 
which could be converted to antipersonneK use, eotr* 
sisied of two saucershaped, sheet roeta 3 covets rormni 
an O-shaped container for 5 lb of TOT sbd^sn outer 

• cover which served -as a pressure; place, Fivc*agtiiteri 
were Null into the 'mine and. spaced'rsdisl^gbrouad 

• >it* Preasure crushed the mine cover and forced -one or 
more igniter ‘ housings downward over .tfivif plungers. 

This action compressed th# outer spring, allow i s a 
the sure! locking balls to be forcedouiw^rit-tatw^wpWp^^ 
recesses, releasing the striker, riT^Trit ^ 7 

ajst to anriperapnaeLuse the bottom’ igniter nuts were 
+Nat*. Acceediag so Dr Haas Yalthet* oai c*g>awle cMained 
liquid K-Ns alio- and the other etbvl nitrate or aitric seka. r- 
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..- QT r 1 i mi lW- bm#*, *••»**; o*> «u*»<l.d «nd* of 
eliMccn **•* plnti on ■ h«d 'flat «urf»c«. Light 
•£££*« oe the“«i»* covtr J*p«.*«d *« entire min* 

. end 7or,ced the plunger* upwd *»}“** 

^TK« mint weighed 9-lb P 8K05 tad 6, pp 274-5) 

12) Antipersonnel. Mine, Gluamiwa 43(1). was m»4e of gla^a 
■ mnd contained 7 o* *«ch ** or Picric^ Acid, 

the iid w* * thin f 1 *** .plate.'.and a«n^d ** 

place* When tuitici cut »■* "?■£7 

«a> broken iM»d.\thU . *ctioo «u.{«ed thei 10 ft- of *c 
Buck itBitrt.or wtuiimi Ime old* 

Schuk© imiiwt (HtbeUundef), depending <« 

V R8T «T u.ad. The-W^. £ 


i . 


e . 


.Touad the lid <Kef 4. P MM 

iy t CoSmM ^Kmuvlf S^kmirir, called 

C 0 .I&M • il£ SucH waa.titX *|*Clfltd, On COPj 
<he b<* we* dMttAtcd * wooden aiippoct to hold • wooden 
y odk with an. initiating atick. In the base oi the block 
' meirnt hook to which We* attached e wm connected 

—fffifc*ih? ry« Of the pull !«*«. ZZ 35,.loc«d m «h« 

COVM Of *. b*«. *».*«** <* ‘ h */ B *5‘ e >' PUjI * 7 d 7^ 

wire which *«t off ' lb* igniter (R«f 6. pp 276-7) 
14) Antipersonnel Mine, called V-ekmlne, con«i»te«3 of_ 
. c'wiiic cylindrical body ■tnehed-to • woodrn ■«ick, 
about 1.4" long,, driven into the ground. The mine coo- 
tmiaed a atandaid bSttbofo. «imd» weighin* 100* 
and a pull igomr-detbAnior . Th *. 5®*?***V 

of the body h*ld *®*« P>>«» ofWopa* 1 ^ 
thrown in ell direction* w^en the* oune exploded. A 

lb » 


puTfot meant* of 9 to if;lb ••• ■Htf' c,eo * «• «« t 
-effihe^hf <R«f 4. PP 82.02 n ndf t.fP 276 ~?? , * 

) Aatiper.onnci Coocrow . Ball «*■*., 


t Pm 




HE^utWlb) and an igniter- 

detonator" assembly. 'Some shrapnel piece* 1 w * fr t *®! 
'.bedded in concrete. The miae cbuld either be plated 
in the ground T* roiled down a hill or cliff into enemy 

• troop*. In the ..last. caae 'the iwiter waa pulled. by 
' hn»d. P*i« Id rolling the ball, tf.ua l*mon* th* on. 

(safely) fu*r connected to *e primary char** of the 

dwonaioe (Ref 4. P 82.0> and 6. pp 277t«V ■■ 

Note: 1* *«*■* that thia mine was *l*o called the Ralfatmk# 

16) AnnperTcm^l Min*, called ScbU*a«nmb«. <2. abbreuiated 
aa.SahC-dn- 42. con.iat.d .of » wooden toa conta.nm* 
a *^.b deawjlicion block io**ther wfth a ZZ 42 >P>U«' 
and i- aftonator. The box was coaercd with a hinged 
lid. Pressure °o th* lid - puahed the pin out Am fr«e»n* 
th* atriket. Tot^ weijht W4*..l.t lb, A mod.fied »«aion 

• of Schumiae used the ZZ 55 iin>ter (Ref P ; 82»M acd 

17) Antfperaoflftel Improviaed Hint ^(•ahalf*mt ,| a W^l) 

• Vaa made from captured French 50 nj4 nortAf »hfU 
from which the noae luxe and tail fin* bad been removed. 
A Buck chemical igniter and a detonator-were 

: tnaide the cavity in the HE charge r which waa 

Picric Acid or granulated.'TNT weighing-4 ox. A pun 
. or preaaure of not lent -than. 35 lb waa required to 
set off the mine (Ref 6, p 279) .^ „ , , 

IS) Antiperaonnei Mine, S-Ml 35, which rmght mean either 
SchrafM*attain* 35 ** Schutaanmina 35.. The- mine waa 
also ^called Bouncing Mina because prior to the ex- 


tub*. WM aufficilrot to P*r-.t *« %J^*“ 0 ft* 

»«w* “8ni& Y-srsiiS; 

d«^ci**we« employed with-mio* < R<i 3; 4 * p 82,01 

19) Slin. t, 44 8 ^M a.milar in ,d«.i«n to S41i J V ««P< 
dial the 5-Mi 44 uaed a puah-pull type • goiter (SMiZ 44) 

(which was not located In th* *■'« “ “ ef aiKmt )6' 
the mine detooated at a ptedewrmmed height of about }6 

(R«f 6, pp 279-80).. : - . \ 

Note: According, to ; R«f 5. P 82.01-e there y«rc other 
. modifications of ,S-Mlnt and Ref 3 describes S-Mt 41. 

20) Eiamlna 42 (FUacheneiamibe) waa an A/P Mine « 

• the form of a wide.-ntouth bottle, intended for uaa under 
ice. The bottle contained 5 lb 10 ox of Gelatin e-Don aril 
and waa provided with a p&li or preaaure igniter. The 
. mines were 'also used aa antiperaonnei land minea. 
For thi# they were enceaed in concrete containing 
ahrapoel (Ref 6, pp 281-2) ■ . ^ 

21) iahelfaachuttaamina waa an improvised M P mine 
» in the form of a mustard pot and «•«> loaded with powdee- 

• " ‘ ed Picric Acid (4 ox). The mine was covered by a pressed 
•k steel lid with the Bock ignitor attached by means of aa 
adapter. The detonator waa inserted in the center of 
/ the lit char** * A moderate pressure on the* top of the 
igniter waa’ sufficient to act of I the mine (k f », 6, 

Abbreviations: A/P An tip* fa owl. A/T Aoliiaak. HC 
High Exploaive. 

1) A. B Schilling, Pic Aran Tech Kept 1246 (1943) 

2) *^k^™Schillii*g, ibid 1377 (1944) (Tellewnin* Laad Mine 

Type 4) . 

3) J.P.Wardlaw, ibid, 13* (1944) (Antiperaonnei Miner 

S-35 and S-41) - ^ 

* 4) Anon, Land Mine* and Booby Traps, War Department 

Field ftfenual FM V3I (1943-1944), pp 8I.01-B2.06 

5) Anon, Mines in the Spotlight, intelligence Bulletin, 

J4arch.i943* S ’PP 24-43 v . ^ , 

' 6) Ahoo, .'German Explosive Ordnance, Dept ol the Army 
Technical Manual TM 9*1985-2 (1953). PP 261-83 
Note^ The Toliowing minea (which are not deacribcd ‘o the 
above Reference*) **e li»red in the M Enemy War Materials 
Inventory Uat*?. Supreme Headquarters, Allied Expeditionary 

r_ XK/L.1- P—■ .niini fl*iDfOTI*ed RtSp 


Fotce (1945), ! pp 156-7: Impaial.M .(taipioriaed liw 
- ?h T 40(h) ahd H.2 (b) (Dutch L.„d Mifn^ 


Mine), T40(hj and iuutcn urn 

Po. 1 arabwlimine (b) ®*l|i«» A/T Mine), Babalf..«bf*lxai*- 
a«lnan S ISO, A 200 l * 202 (Belgian lrapioviseoi P« 
Mines), Sl.n^nl^un, (A/P Mine, Pole Charts), lah^fil¬ 
ia ina E 5 (Improvised AiP Mine, • coosianng of; 5 eg. 
band grenades), Gss*h..a*lna 27 c. (Jraproyiaed Mine, »•*# 
from 270 mm shell), RoHb^ab* (Rolling 

41. abbreviated a* KTrtU 41 (Spb*nc«l 
Drifting Mine, GL) and Fluasltelb^i*. 41, abbrcviMed •• 
FITrMi 41 (River Drifting Mite, GLB). / 
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Lead Axlda. . See B lei said. 
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*e p Amli A-wla", A 280 am Railroad t3ua. 
Model - 5 (28 cm* K-5). designed during by Gcssner 

(See also Gcrnnci Gun and under Weapons). 


Ge !ig ?irHC-:- - 

"iUe •up* to 1,2C 
description ' a 
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V. 
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il 


plosioo the* inner c**e of the miae wjji projected up- 

The British called this mine (he ‘Fnut 


. f- 




-i»- f* 




irnr-stT 






_ > 


, - ward 3 to 5 (eat. A MV utrviww wm4>w« )M s M --< 

Tin ,r ' because it resembled a tin can in aixe and shape* 
*The mine consisted of an outer areei case, and a% inner 
„ canister which held About Q/\ or* of TN,T or Amatol- 
'v^ airtblinded *b* about 35C ahiapnel. ball*/ A. central' 
steel cube cunning axially through the mine, -contained 
in' it* upper part an igpuet And in its lower part a 4 Yj 
>■ sqcood delay pellet. A black powder charge for eject mg; 
- was located beneath the inner canister./ Tnree 

d4ton*tpc tubes were spaced' radially around' the inner 
Canister, -120° apart, and a short, delay cement was 
fitted, into the bottom of each tube. The. mine operated 
by pressure o« by pol}, la either case, when the-igniter 
,.w*s£ fixed'U* flime ignited die. 4 V second elefneot 

.Vfiich in tjirn rgnited_the expelling charge. The resulting 
-g*~s pressure- fo»c*d the., inner comainer upward into.- 
the ah and #t the same'time ignited the abort delay 
- pellet* to the three-detonator tubes. The delay in these’ 


• • ^ 

Raraxlds. See Bleiperoxyd. 

. K 

% 

Flcrata • See Bleipikrat. 

A * . 
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LAwchtbawbs (I Hum ins ting Bomb). See under Bomb© 

9 

and Flare. ’• 


Lewchfipursetxe adar Llchfapursarxv. See- Tracer 
Composition*. 


Lava*. l«nlhK (Hcbelxwader)i See Pressure Igsitat, 
Igniter 


highly compressed laminated wood used for 
ioo of the fin* of ion* rockets \ e g the 


Llfavkl. A 
the. coastnicticw 

RWfitochte^C TM 9-1985-2 (1953). P 227 }♦ 

Upisit Sprangstsffwarka GmbH, Bcdifl. See under 
Wmrplsotft and Araetoaik. 


Liquid Rockot Frapallaats. See Rocket Propellaata, 

Liquid- 

LltMafaWi Cm* ar>Maaxa.iafa Cmm* SewNote under Tapered 


Bora 


.3 


LFZ Mlaa. f A light anti cask or antipersonnel land 
mine, ft 1* briefly., described in TM 9-1985-2 (19,53 )a 
> 274. a ^ . " v 

UT (L#w Tarnim) Electric Oatnnatnr. See G«ales a Delay 
Dctooatoc* 

Leeba (Lynx). , See 


f Paaxer. 




i'' 


Lv«p Spaltsalafa (Lurgi Cracking Plant) operated during' 
Vf 11 at the Schlcbuach FaMik, D A-G. It regenerated -. 
SO-(*i>d laterSO.) from sWoog sulfuric acid contaminated 
with organic materials and suspended solids. 

The procedure was essentially as foll.owv: 

Dirty sulfuric acid was volatilised m the cnacker (m. 
an • oxidising atmosphete) by meana of rfro ' bntwera 
«aiKiaimg producer ga*. from ;* coke fired furnace. By 
maintaining’ 'the temperature aUpVf- 800 the acid w*s 
diasociacea'into SO, iAad-H-JU and then tf»t bulk ofthe 
• / SO. wis dissociated into' S0 2 and O^* A« the aan»e time. 

• ocfnic compounds burned to *jEO. »and. H.O and the, 
■alfw to SO,- Tbc gns.s l«*yi«fg *th.e‘ cfacker 
rapidly cbille^f i,n a system cootsisfeg .dual beparatora, 
an aircooler sad two water circulated gna cooling rowers* 
The resulting SO w M *•** «*«uf*chme of 

nler— ' * * 


Reference: F.HcppcastaU ct al,, BIOS Fjpal Report 1634’ 
(1946). pp 9-13/ - * ' • * . . 




Lawlgan. Trade nam* of FalyvInylcsH^aala. According to 
CIOS Kept 21-3 (1945), p 5 this plastic**#unsatisfactory 
far Rejection auridiag -since it had rf^bslting point of over 


Lynx. See Lacbs/mnder Panxer. 
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Lead Sty p hn ate (B lc i trioi cro r esor sin at). See Trazifiat. 
Leaflet Racket. See Propaganda Rakett. 




'M/71 Marmal-F elver. Black powder uaed by German 
Infantry previous to the iaveiti<***of smokelesa- pro- 
p.ll-.t [ D.ni.l (1902), p 414 ] . s fa* ' 

' • ' * • w - 

Il It/f T, 4 fl/14 fPrlvwtSaokflMi pioplUliii qfl- 

•A * “*■“ * 


.30. 352-50 (1 
U S'Navy., B 
v 1 (1951), p 


M«da-up-Cb«r 
in PB Rept 
'the following 
replace the hi 
A Targe 
6 ft/long, mi 
thick, was i 
same materi 
through whig 
made of am 
numerous hoi 

r • / 

Inner tube ■ 
1 with gfains 

and calorific 

to v convey 
propellent cb 
It- vn -c 
so-called *S 
principle* 


w Madrid* Infs 
Systems for Ms 

Mea-ftiuta C 

section, was/j 
solyentlcsa . 
chat MgO «t 
The compos i 
0.25% Mg S i* 
(Sep # also uhd 


hkamwk-ltllli 




Guidaaci 


T 


Magnwakrafl 
also boohs oi 

- A - r - 


Manna I -.Tradt 


the ? general a 
gelatiaiapf S' 


cot ton. 


Reference tXLi 
p 160. 


i vi 

The followja 
raucblose -P 
dipheny lamia 
b) gaa co t ton 

0,5^. 


. -1 


V * 


t . . • - 

Lea nit •(LeouiccH.PV®****!’ 1 * explosive . consiaciag 
of K perchlorate 35,\ Am nitrate 10, Na ditrace 3, 
* crude TNT 11, wood flour'7, NG 4 and‘alkali chloride 

' 30%. 1 . . .... • ^' • 

Reference:' MiGiua et al,. Dixionario di Ghiovica, 

UT-ET, Torino, (1951), p % 166. . . - 


o« 


afseturad at the .end of the Us« ciaiiiy t* 

c.i.igt. lil.-RoH*«il«i PvIv.tUbrik.. M R*IT»*/1...... 

VliM«k«gtSM D—rol, Diet ! —. 1 «1902), f 414 . ,• ? p . 
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Mac bins Gan'(liaacbiaeagewehr). Sew seder Weapons; 
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T09?l I0 W . 
Ofcs'tri the X 
waa'as folio 

M.ckl.• •»»», MC.42(M..cki...g*W»k* 42; •• «7.92 
wvapoa d^V.lof*<l i» 1942 wi*\Wfcick acivcd d.ri-g. niirie * 
WW‘/V •• <ke U.le o< ik* i-I-««T ».■»«!• 

All i.. p..«. -«« m.-.I.eivi.J k» wiH 




‘Ar'kht'.f 


hour re 
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'Laepard*. See Experimental Tanka under Panzer. 
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•Git 101. 

, # . ^ 

. ob tM4*4*«J «o<i» ft . 

|d Hat- *«rf«ct. Lijtht 
tn**4 «h« entire »»* 
ojhe hoa*io go, 

if.05 mod » 27^-5) 

Or-wo 1 ’m«dw °* **•»• 

* TNT oc Pieric k Acid. 

,ni served ** • •htff 

was applied, -*h« iw*. 
idjrfd-the.top, of the 
rdacisg ftw - °*\ r*f- 

depen^ix* 

a made wnterpfqof ^by 


tub*.'... •**««'«««”««%*! 

«. ««<«is •s!£iA’SrSSL>,..ni 






The detoeatof* tarn -r - dircCt i on « 4 The 

«hr»po«l ^** I1 *< w *‘* d, 2M yid«. Variou« .nulihjn. 


device* employed 

and f>p 280-1) , 

19)S'M!h« 44 wo* similar 

T\ - . » If 1 1 li 


S - 


/ 'V, 


•* - 


lid tut* [,F«* 
tf^caHed 


. * 6 V . ft - 

.pocilird, (to »»;•< • 
>po<t to hold a sroodta 
the baa* of the block 
-chad a eriiwCMftWCiwf 
7.7 £J, lKM«dI-TO.<*« ‘ 
die «tiek, pulltd -«M 
t (X.f 6,* PC 276-7) 
.ckmlna* consisted, o*^ 
wd to • woode* stKk, v 
grou*L Tbf a!«t con- 
rtfldge weighing 100* 
k**-aUy. The concrete 
IfTJCapeel whUh w*f* 
A# mn* /jjaplpj a d. A 
w a s --i r Hlflo**# * - t * 1 




V.W."44 «»* m .dc.jin Co S-Mi i V 

sxis.! s s rr sSSfi ..d 

' iKe detobaWat * predetetmtned h*i*hc « about K> 

(Ref 6, PP 279*80)*-.'. _, . ' ■ . \ 

Note: According to :R«f 5. . P *«« *«• '»*f r 

modification* of .S-Mw* »nd R«< 3 dwcfiUr. Sjdi 4U 

20) Efsmlnt 42 (Flascheoeismtoe) wax art A/P Wft* 10 
th* fom'of * wid*-«ito«ch bottle, intended for Mae under 
ice. Th* bottle contained 5 lb 10 ox of Gelnnot-Donsnt 
and war'provided with a pdll or pee a sure igniter* The 

\ mine* were/also used a* a nci personnel land wines. 
For this they were eocsaed jb coafcrete containing 

* shtapotl (Ref 6, pp 281-2) , . • i ,, t/D : 

21) in&fatcli&ta***** was an i*ptavis«d A/P aMne 
* in the form of a mustard pot *fld was loaded with powOae- 

• «d Picric Acid (4 ox). The mine we* cheated bf • pieased 
steel lid with the Buck ignitor attached by mesa* of an 
adapter. The detonator warn inserted in the center of 
the HE cb****- A moderate pressure on *• 

igniter was sufficient .to set of! th* ai*t tf*v ^ 

AbbraViaUeoa:. A/P Xntipetaoaagdj A/T ' Aadtaak. H* 

"* * “* * ise.—i--- 1 Li .—*- _ 


■iA 

r 


f- 

f 

t 

* 
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j: 
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\ pp 276^7) 

Mim. 

l*X lb) .ad. m ipuMi* 

twtl P»«c«* »«r* ««- 


KV«1 pl«*» 

buld either be placed 
ill or cliff in so ejiemy 
igniter wa* pulled, by 
thus igniting the time 
charga of •“*. 

to called the BellUwU 


-42, abbreviated 

dooden box Vomainiag 
with a ZZ 42 loiter 
covered with a hinged 
he pin our Aua freeing 
lb. A' modified vetaion 
ttfr (Rei 4, p,82.04 and 


r '(MMIsmUe Wi 1) 
^ 50 mot* mortar shell 
(ins had been removed. 
. detonator were fitud 
irgr*. which was either 
weighing 4 ox- A pull 




was required to 


1) A. B-Skh tiling. Pic Aran Tech Rept 1246 (1943) 

2^*A;™S^Killi»«, ibid 1377 (1944) (T«U««io« Lto 4 Mk. 
I)'l.P.WBidl««,' ibid. 13g (1W) (A»tlp«««ui«l 

• 4)^ Aftoaf Lmod Mio«» «®d Booby T*Bp«, JfBf D^bm—bbc 
F i.ld Maou.1 FM V31 (1943-1944J, pp 81.01-82.06 . 

3) Anon, Miacp io «b« Spotliahl, knliiinci 

^r'Aaoo^'GBnrol^EBploBi** Odowieo, Depi of ch« Ai-y 
T.cKnical M-oo.1 TM 9-1983-2 U9?3). PP 261-83 ■ : 

Note:, Th* 'following mines (which are not described **.«*» 
above References) ir li.ted in the "Enemy War Uatetial* 
Inventoty Supreme Headquarter*, Allied Expeditionary 

Force (1945). PP 156-7: Jtamgewedftw ^Improvised Ramf 
Mine). UrndmlnFr- 40(h) ahd «#2(M (Dutch Land Mw!, 
PflWiarahwahnalfNi (h) (Belgian A/T Mine), 

—In—* J ISO, A 200 & A 202 (B.lii^ I-pco^i.^l Po* 
*»!□*«), »lBnf-*lB4unf (A/P Mv>e. P«J« 

-in. ( 5 (Impioyi^d A/P Mia«i ■coa.i.un* of; 5 <U 
hand grenade*), Geachasamlne 27 cm (Improvised Mine, made 
from 270 mm shell), *aWbam»Mi ’ 

Kuf^Haihmine . 41, al»breviat«d\.aa ICTrltt-. 41 (Spherical 
Drifting Mine, GL) and Ftussfralhmlww 41, abbreviated *• 
FlTrMi 4) (River Drifting Mine, GLB). 
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licit'might mean either 
Inn 35-. Tire- 1 mine • was 
iupc prior to the ex* 


See Bleisxtd. 


nine i# peofected up- 
led this mine (he " Fruit. 


can In sire and. shape- 
• teel c**« and *n» inoet 
on' of TNT' or Amatol*' 
pact balls; A central 
gh the mine, coot mined _ 
io' it* lower pen a 4$*5 
vder charge foe electing 
ie inner caaiacer- Three 
dialiy around* the inner 
iOrt. delay oLtmeoi »■« 
ube. The. mloe operated 
: case, when the^igniter 
V+ second delay element 
>g charge. The restaltiog 
container upward into: 
ignited the short delay 
bet. The delay in.these 


Lead Aside* 

* 

i*«4 Psrsxldi. See Bleiperexyd- 

— * • • 

Lead PI crate* See Bieipilcrar. 

• . « • • • 

• • > 

3*yphwa>a( Blejtcini (roreaoreiaat). See Trixiaai. 

* w 

• • 9 

See Propaganda Rakere. 


Leaflet Remh 


\ 




Ger iOt: 


• P 




^ - -- 


■LiHilf 1 m *A aaia Awala*. A 280 mm Railroad 'On** 
Model. 5 (28 cm* JM)* designed during )!W_U by Gesaacr 
(Sc* also Gcasaer Guo end under Weapons)., 

- - \ 

Ldwchthomha (UUminatidg Boaib). Sec under Bomhe 
sad Fie***. - 

L ewehtspareetxe adar Llchf»puraat«a . See- Tracer 
Coatpositioas. 

•% • 

t.Mr lr^*w (H«bcl*BB<krM S*e Prewure 
Igniter 


•c 


■ f • A * 

Leentt (Leooite). Pd/miseible explosive coosiaciag 
of K perchlorate 3 5 ►> Am nitrate 10, Na nit rare 3, 
crude TNT 11* wood flour*7*. NG 4 and‘alkali chloride 
30*. ^ . . a . ■ # i ' . 

Reference; M.lGiua et *1,. Dixidnario di Gbiaice, 
"UT-ET, Torino, (1951), 1.66- . . # . - 


Sec Experimental Tanka under Panxer. 


’ >V 


% 


LigaaM. A highly compreased laminated wood used for 
the construetio« ot the fine 


the coneeructioa” of the fins of acme rockets; e g the 

Rhafploehta^X TM 9-1985-2 (1953), P 227 j . 

# t 

Ligaae* Sprangataflwnrke G » k H f Beciie. See under 
Warplanes aad Acaeasls. 

LI*«I4 R.ck«f Pra*■!!■«(.. See Rocket PcopelU.t., 
Liquid. 

Ume h 1 !- Gm w lpitiolwt Gun. SceNoee under Tapered 


LfZ Mia#.'A light auiitaak or antipersonnel land 
■line, ft is-briefly deecribed in TM 9-1985-2 (1933)^ 
p 274. 4 - \ "■ 

LT (Lee TsMite) fclocwic DetoweW. See Gaaleaa Delay 
Detonator. _* " . 

Leeks (Lynx). , See under Paaxer. ^ 


^____ (Lwgi Cracking Plant) operated during* 

WW II at die Scblcbnach Fabcik, D A -G. It regenerated - 
SO t (aod 1 atetSO..) bom stoong aulfuric acid coBtaminaccd 
with organic materigls and ayapended aolidal 

* Toe pmcedure waa eeaftfualJy as loU.ows: 

* volatilised in the ^cjpeker (an 


Duty sulfuric acid wg* ... — 

an • oxidizing aimoapbere.) by wain of 

X.-J- fr^ «n firaH 


burner* 


x abovi 

-H^O *i 


• SO m «** di»aocUce<i into S0 2 and A* " jjame IIL 

^beJkaic compounds burned to GO* »and. H ,0 and the. 

am 


mate compouoaa oumca io n-v mu 

aulfwr to SO,. The gnaca leavuTg the * cfheker wqre 
rapidly cbiUftr is a syatem coo taming dual M para t ora, 
mm aircooler and two water circulated gaa cooling towers* 
Th* reaultiog SO ? wa* used '+*0* nmnufacture of 

Reference: F.Heppcascnll et a 1, , BIOS Final. Report 163^ 
(1946)* pp 9-F3-; ' .• . 

Levlean. Trade none of Polyvinyl cerate*!*. According’ to 
006 ReWt 21-3 (1945), P^5 diia pUsticWaauasaasfnctery 
hr infection molding 

2«rc. 


— r 

s. 


‘W WWW 

/. 


• • • , — 

*11/71 Morrnel-P elver. Black powder used ' by. German 
Infantry previous to the iaventioi^of *smokeless, ptor 

peltaat [ Daniel (!902) t p 4^4 1- t ' 

v * 


■< —“ ' * . . 

-'eice -up to 1,200 rounds per minute. For * more detailed 

descriptionsees M.M.Johnson, Jr, Army Ordnance' 
.30, 352-58 <1946) and .G T M.Chsof;, The Machine Gun, 
U S'Navy,. Bureau of Ordnance, Washington, D C , 
v 1 (1951), P 484. 
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Meda-up-Char««. According to the description given 

in PB Rept 925 (1945), p 18, the Germans designed 
the following system of. propellent loading intended co 
leplacW the .bag loading in large caliber guns: 

A Targe cylindrical 1 casing, 18* diameter and 
6 ft;lotag* made of sheet smokeless propellant 3 /}&£ 
thick, was eloseer at each end with a disc ^of the 

W » » /r ^ 

same material. Each disc had a hole,'3 diameter, 
through whigh was inserted a long pipe which was 
side of smokeless propellant* and 'perforated with 
numerous holes •%" diameter. The - space < betweeta c tki)l 
inner tube and the walls of thc^ cylinden.waa^fillSiP 
'with gfaioa of a propellant . of desired shape, aixe; 
sod calorific value. The inner perforated tube served 
to convey th« flash froin the igniter 'charge p the 
propellent charge. • * * ^\ 

It- was claimed that the propellent charge >f the 
aoH^alled "Sevastopol'Guo* was Aade on the above 
principle. ' .. „ * ' 

• W- ' • . • • •• 

Sea under Guidance 
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Mafneiiom Oxldn <MgO), described in ^he general 

section, was . included as a^ composent of maay German 
aolventleas extrucled propellants. • It mas claimed 
chat UgO 1 greatly facilitated 'the extrusion process. 
The composition of some propellants cootg 0-05 to 
0.25* Mg'Viijaa i® PB Kept 925 (1945), p 85-9U 

(Sejp v also under Propellants) 
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Magauakroft (Mtgnus Effect) .See general aectina sad 
■Iso books on Ballistics. 
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Meiiaal . Trade name for EthyUcctaoilide described is 
the general section.. Its 20% alcoholic noth is a good 
gelatinitgr at 55? or higher temperatures ior collodion 

cotton. . - ‘ . . ’''V £ - v .: 

References Kant-Meta* Cbemiscke Uatere-chung (1M43^ 

p 160'.|Vj ... V - • • • .• V 


1 - 
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Meftuvarpelver (Maneuver or Blank Fir* P tope Hast). 
The follow tag compositions are given in Brunswig 

rmUoM RuW.i, U926V. .JfcaJfc ■) !“•«««’• ,? 

dipbenyl.miac J.O, aroi.mre K0 •f**«UtiaU«r 
b) ja.coltoo 67, NG. 32, -9i.tuc«»0.5 «nd 

A» li 

eg 


0,55i. 
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ata^eflbyiAinine Nitiat* 
Qitmmfi: tecfaaicsl salt 


/ 


M ••/?!*,. M fl/td'PuliertSmokelesa prop)l|(-^ 

,l.c<md .1 tbr M l..« «««*!, b^fc. V-r_.-> NAN-^I.. 

go is-Rottweiler Palrerfabcikea at R4U|weii # ^,, U; AirVgbnerdi' aection;'*Thf. v-— 

^ e Pnainl, Pict i nnos im C 1902% P 4UI ! / T aV^ m p cs ,10 3 . pu«.-"d. lfa( 5 r l ^.- M 

'{llaschinengewekrX See under Weapoaa. Ohe^f tbe Ggrmap^medioda^J ^ prepara -^-o m * 

was ’as fdllowss. f . jgk ‘ * v J T 

Ncdiylaiaiac (97-98.5% parity) ««d w».j Lr.h*ic.r-, 
nitric acid (45 «<t 66%) f*** i«--i=v.«l,> 

hour r«^trett*ir»y,.v.Tb» • j ./■ 

* 


r— * 


developed in 1942 aaA^whicb served daring 
as the basic • veiye| of eke infantry squad. 
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' *bovt 7^° jo that the bent o[ .neutrali xntian could 
be utilised it the same time lor the vacuum con¬ 
centration of the salt in order to avoid using :oo 
/nuch steam. The resulting solution of me thy i amine 
nitrate in acidic water was concentrated at about 
50° U> about 85* strength. The concentrated 
aqueous liquor, which had a pH of 6.5 to 7 was 
cooled to 20 with water while betng stirred, 
and the first crop of crystal* collected (about 
.d0* of the total salt)- Then the solution was 
cooled to -10 to recover another 40% of the 
product. A centrifuge was used to remove the 
crystals. The mother liquor ( about ■« 8 7% solution 
of MAN-SaJx) was used co wash both catches of • 
Crystals in the centrifuge; * total of about 10% 
by weight of the centrifuge charge was ..used for 
a washing. Three washiqga were made; About 
2/3 of the final mother liquor was returned to the 
evaporation cycle, the other 1/3 to the salt 
regeneration an^. purification* Fiusl drying was 
done in stoves or by blowing hot gas through the 
molten a all; pH control was necessary foe ctooo Or 
ical recovery (R«f 1, p 22)* 

According to C-erman sources, the heat of explosion 
of MAN-SalaT is l^OO keal/kg va 1000 for TNT, the 
volume of gases produced ar NTP (0 and 760 mra Hg) 

834 1/kg vs 780 for TNT and the velocity of detonation 

• 

6600 m/sec va 6200 for TNT, at a density not indicated 
The salt is practically insensitive to shock and atablr 
even when held at temperatures ranging up to 150 • 

In order to insure the maximum detonation rate of 
WAN-Swlx, it is advisable t«* mis it with a small 

amount (as low as 5%) of RDX (or PETN). MAN-Sslz. 
is hygroscopic, but the hy grftscopicity is reduced 
on the addition of N» nitrate or other substance*, 

A mixture of MAN-Salz with Am nitrate sod 15% RDX 
has a heat-'of explosion of 1120-1260 keal/kg, volume 
of gsses 740 1/kg and velocity-of deton scion 6700 m/sec 
ic is insensitive to shock and can be cast-loaded 

<*of 3). 

Uses; Due to the high m p of MAN-Salz, it waa con¬ 
sidered unsafe to cast-load it int* sheila or bomba. 
Thin difficulty waa overcome, by incorporating- acme 
Am nitrate, aa for: instance: MAN-Salz 25 to 30, 
Tri-Salz 1 co 3 and Am nitrate 67 to 74%. This mixture 
called Formit softened and exuded at 60-70° and 
was considered not very suitably for u *e in sheila. 
However, suitable tn p a were-obtained when ammonium 
nitrate was replaced by Na nitrate, as in the following 

mixture: MAN-Salz 58 pans , Na nitrate 42 and RDX 15. 
(Ref 3). This explosive composition was practically 
oxygen balanced and proved to be auitable for use in 
ahells and bombs. It proved also safe against shock 
or bullet impact, but it detonated when hit by a bomb 
Sr shell. A similar mixture was knowo as C6 (see Ref 
2); 

In order to eliminate the danger of detonation of 
projectiles IfHled with MAN-SsTz/ia the course of 
■ hipping them to the froot, it was proposed to in¬ 
corporate 10-15% of water in the MAN-Salz. Thia 
amount of water was sufficient"to render the MApN-Saiz 
insensitive to shock or to sympathetic detonation. 

In order to mak£ these mixtures' sensitive to initiation, 
it was only necessary to add to the contents of pro¬ 
jectiles (before use,) some highlv concentrated nitric acid 

* 


\ 

* 
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and about 15% of a highly dispersed inorganic 
agent, such ms silica or alumina. In order to prevent - 
corrosion from the nitric acid the inside of the pro¬ 
jectile was coated with acid-proof paint, auch as a hydro¬ 
carbon-type high polymer..^ 

MAN-Saix wss also used in mining explosives, where 
it was usually mixed with Na nitrate (the eutectic melts 
below 50 ) oifd a small amount of hydrated acarch or ocher 
gel - (to render the mixture plastic). Small quantities of 
RDX or PETN could be incorporated when it was desired 
to increase the velocity of detonation of the explosive. 
References: 

1) O.Sticklsnd et si, General Summary of Explosive Plants, 
PB Repc 9*5 (1945), P 22 

2) G-Romer, Report on Explosives, P8L Rept 85,160 
(1946), p 25 

3) H.Valter et ml, German Development in High Explosives, 
PB Rept 78,271 (1947), pp 4-7, . 

a * 

MAN-SaW PaccMoror (Man-Salt Perchlorate,,Wetby lammoaium 
Perchlorate) was prrpd by Walter et at by neutralizing 
monomethyl amine with perchloric acid. As this 'explosive 
hod s high m p and wa» highly sensitive to sho^k, it was 
necessary to use it in mixtures with substance* which 
would lower its sensitivity as well as its at p. The low 
m p wss desirable in order to be able to cast-load the 
explosive. Such mixtures could be obtained by boiling 
under Reflux,, a solution of Am perchlorate in commercial 
aqueous formaldohydc. After distilling off the water and 
other volatiles, s solid explosive, mp 90-100., was 
.obtained. It was compatible with RDX. At it was inferior 
to MAN-Salz, no further investigation. was made [Walter, 
PB Rept 78, 271 (1947), p 7 ].' 

Moots!patrons (Sheathed Cartridge). A short description 
of sheathed explosives is given in the general section. 
During WW* II, the German* used "active sheaths* (q v ) 
for housing explosives such as Wetter-Vasagit A. 

(See afcso References under Active Shcath)- 




ITtiL u»au 




Marobo. One of the proximity fuzes developed during WV 11 
in Germany. The device is mentioned on p 229 of TM 9-1985-2 

(1953). 

• 

* • * 

M order (Marten) (Called by the French Vorpille humame") 

A device developed in 1944 consisting of a torpedo with ' 
a warhead and another on top of it containing no explosive, 
but a small cabin to house one man. The two torpedo* 
were attached to each other in such a, manner that it waa 
easy to disconnect them when necessary. The ensemble 
was launched from a ship or ahore against a target and when 
it approached tp within 10Q or 200 m the operator cook 
good aim and detached the lower torpedo contg the warhead. 
This left the upper torpedo (coatg the cabin) afloat' by} 
itself. After this, the operator had to awir® towards his 
ship-or ahore on the upper torpedo. 

[ A.Ducrocq, Lea Armes Secretes Allemandes, Birger- 
Levrault, Paris (1947), pp 33-34 ]. 
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Morder II, A self-propelled mount (also called tank destroyer) 
consisting of the 73 mm A/T Guo or of the 150 mm Heavy 
Infantry Gun on PzKpfw II tank (See also under Panzer). 

Mordsr 38. A »elf-propelled gun mount utilizing one of the 
varieties of Czech tank T-38 (See under Panzer), 
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and about 15% of a highly dispersed ioorganic 
agent, such u sjlica or aiucains. In order to prevent * 
corrosion from the nitric acid the inside of ifae pro¬ 
jectile vat coated with acid-proof paint, such *» 3 a hydio- 
carboo-cype high polymer., r 

MAN-Salz waa alto used in mining explosives, where 
it waa usually mixed with Na. nitrate (the eutectic meita 
below 50 °) qid a small amount of hydrated a tare h or other 
gel . (to render the mixture plasrjc). Snail quantities of 
RDX or PETN could be incorporated when it waa desired 
<o Increase (he velocity of detonation of the explosive. 
References; 

1) 0-5tick!and e« al, General Summary of Explosive Plants* 

PB Rept 9/5 (1943), p ’22 = - 

2) G.Rbmer, Report on Explosives, PBL Rept 85,160 
(1946), p 25 

3) H-Valter ct al, German Development in High Explosives, 
PB Rept 78,271 (1947). pp 4-7. 

MAN-So 1 1 Perchlore# (Man-Salt Pc rehl orate,. Uetby lammooium 
Perchlorate) waa prepd by Valter ec al by neutralizing 
monome thy i amine wirh perchloric acid. Aa ihia explosive m 
had a high m p and waa highly sensitive 10 ahofck, it waa 
n eceaa ary to use it in mixture* with luMtancei which 
would lower its senaitiviry as well sa ita at p. The low 
cn p waa desirable in order to be able to cast-load the 
explosive. Such mixtures could be obtained by boiling 
under “reflux,, a solution of Aro perchlorate in commercial 
aqueous formaldehyde. Aftci distilling off the water and 
other volatiles, a aolid explosive, m p 90-100 , was 
..obtained, ]t was compatible *i«b RDX- As it wa# inferior 
[O MAN-5a]<c« ao further investigau w . was made [Valter, 
PB Rept 78, 271 (1947), p 7 ],' 

0 

Mom *1 patrons (Sheathed Cartridge). A abaci description 
of sheathed explosives is given in the general section. 
During W' 11, the Germanj used "active sheaths* (q v ) 
fbx housing explosives »uch ss Vetter-Wsisagit A. 

(See «Uo References unde 1 Active SheachX 

a 

v 4 

Mombu. One of the proximity fuses developed during W J1 
in Germany. The device ia mentioned on p 229 °f TM y-19B5“2 

U953). 

* * 

Mardwr (Marten) (Called by the French *tofpille bumaine*) , 
A device developed in 1944 consisting. of a torpedo with ’ 
a warhead and another on cop of. it containing no explosive, 
bul a smsll cabin to house one man. The two torpedo* 
were attached to each ocher in *ucb a minuet chat it was 
easy to disconnect them when necessary. The ensemble 
was launched from a ship or shore against a target and when 
\-ir approached <p within 100 or 200 m the operator took 
good aim sod detacGed the lower torpedo contg the warhead. 
Thia left the upper torpedo (coacg the cabin) afloat' by) 
itself. After this, the operatot had to awiro towards hi* 

■ hip or ahote on the uppet torpedo. 

[ A.Dvjcrocq, Lea Armea Secrete* AUemandes, Bdrger- 
Levrauh. Paris (1947), pp 3 3*34 " . 


Marder H, A self-propelled mount (also called tank destroyer) 
consisting of the 75 mm A/T-Gua or of the 150 mm Heavy 
Infantry Gun oo PzXpfw 21 tan* (See also under Panzer)* 

Mwrdsr 38. A self-propelled gun. mount utilizing one of the 
varieties of Czech tank T-33 (See under Panzer), 
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M«in« Ex pi •■!»•■ »t WW I WW II. Under this tide, 

A&inMn, »'■ Prow* (SwiiBerland) ?, 33*45 (1943). 
describes (he explosives used by ( dw Gsnosos (or fjllinj 
ioiJ*do«*, »** *ines, depth ch«r*v* etc: 

*1'Explosive of n I: TNT«),WMDPhA {heksouro- 
diphc<priaaun«) 40% j 

‘ b) ^plosive of null: TNf 61.8.. HNDPhA .23 sad.Al 

, posrder 15.1%' j . 

The secoetd Mixture »*a such more effective thso the first one. 

j|*iM - CeseKSf* Eslvee. BUcV powder used^ss s burster 
is phoeoflaM bombs, such, ss BLC 50/A bomb. The coypo- 
sitios of the Pemkt vtK'X pttxste 75,.»»Mw 9 *»i *•««*. 
cbsseosl, 16 S. jtssulstioo; »s« 0.68 to l.)ss sod the 
■otaras* content 1.5*. ^ M * 

Reference: TM 949»* (193:>)* P 82. 


*ircrnfu(pp 85-6) 
toil 


Itoi 50 Knsfcton (Cnscndn Flam Bomb), S*e under Pyto* 
technic AnV-PftiJififKler p*riw. 


Marker. (Aaxeiget). A. priofefchttk device used to ®nrk a 
position. Mott of the German marker* -coo*«w4 of cyhndfical 
jardbonrd coottiocr* filled with .* colored flore compoamo« 
which was ignited by an impact type fuse. Some markers I" 
merely contained a brightly colored ,powckr, which nr*g „ 
dropped into the m from low altitude a to mark position*. 
Others were modified parachute fUrea of 


5) Sea Marker LUX EZ 50 SC *m constructed of sheet 
steel io two part* (nose and tail) loosely joined 
together about i/s-the distance from the no*e/lt» external 
view tad i brief ‘ description arc given on p 8/ of TM 
9-1985-2 (1951) 

6 ) . Mark 3 Gnu (Single Unit Ground Marker, Green) 

consisted .of a sheet steel cylinder enclosing'a card* 
board container with' the pyrotechnic composition, a 
fuze with (filled with black powder), an arming^ 

spindle and:-so aiming vine, which was loosely fittcdT 
wsbio. the housing. Cta release of the rparker from the <t 

. aircraft^ the current of air rushed through-!the vent 
holes m the arming vane,. thus ejecting it from the 
housing. ' By reason, of*.i^s ahapft, the armingJyane. 0 
routed as the missile fsllli^gr This rotation uit- 1 

^.screwed die arming spindle of' the fii*e-''fhy* permitting 
its clockwork mechanism to function. At the expiration 
. of predetermined delay, the black powder in the galhc 
became ignited. The- Resulting flash ignited the pyro¬ 
technic composition and-at the line tune a alight ex¬ 
plosion took pl*c^ which ejected the pover cap. fuze and 
' .arming %ane housing. The pycotechfticf filling burned for 
about 3Vi minutes. * 1 

Flame- Float. A bomb-like device constructed 
of sStfet steel "and provided wich four /ins. When released 
over water** the device went undecythe surface thus 
allowing the water to enter the obrts'and to pass down. 

* the ._iofet tube into the calcium phosphide chamber.* 
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^ yt tt: 10410* in aft !CC* f m y-t /wy W 

could be classified as markers; . . 1 . ‘T'TY 

1) NC 50 WC NC D/SEE, Smoke Ktokef Bomb resembled 
an ordinary HE bomb. It consisted of so... aluminum 
outer casftig (empty except for metal nba and braces k 
rail , cons, ooae and central ’cylinder whtch-^procrwded 
from the nose and extended aft to the forWerd part of 
the tail whete it %aa termipated by a fuse Hcwtag 
crimped to iu Waterproofing jat the rail was provided by 

1 a rubber seaL The central cylinder contained the smoke 


producing agent. Four fins and a plate (called drogue) 
were attached.no the calk end. Impact of the, boab on 


'•“I-* 






water caused the drogue* together with the fuze release 
rod, to be wrenched off. This action fired the fuze and 
ignited the, smoke mixture. At this time the bomb. ( WOuld 
. be floating on the surface. Eventually the heat^freas 
the burning siqoke composition* destroyed the rubber 
seal and the n»ok,e waa vented to the outside, thus 
indicating the position of the marker (pp 5M) . \ 

2) Mark S Flats, Typea ^ and floating' ctryigin- 
which could serve as markers or for signalling pufpoaes\ 
fSee under Flare and in TM 9-1983-2, p^> 27-8) \ 

. Target Indicator (Red) conglsMd of an aluminum \ 
cylindrical, casing housing a flare domposition enclosed 
in a cardboard cyHndec, The suspension plate at the 
•'’'twU.iJjeld ah eye to take th*„pa»chute shackle, and a 
pull Mffirwifteh-WIil^coSiected bf % 4% itfeh. Ungtli^ 
of safety fuse - to a small bag conig black powd**,. 
This served both to set off the igniter pellet^ 

• top of the can die /end to eject the fatter, from the ca m na y, 
when it fell freely, to earth and acted as a gjouS^T 
■token. The pull ifnitff was attached to the loop of 
the shroud lines by. t cord and the opening of dM:* 
parachute gave the necessary pull fat operating the 
igniter. There- were (f.ot • some unknown purpose), two 
amsH fins «i the nose end of the epouioef (pp B4-5) 

4) Sea Marker Bomb consisted ofaheet steel, bomb-shaoed 
container, supported internally by a series of annular, 
strengthening • boikheada. • The tail- end .o f>-rhe < lwomb 
was provided with .four-stabilizing fins sod A^bhreoaiOo- 
~ houdr/ng a lamp unit covered with s Incite dome. A battery 
of six dry ceils was boused in the'center of. the bomb*. 
At the tntj«neat‘ of the release of the bomb from the. 
aircraft, the inertiw bolt *m positioned between the 
pistes' of the spriojr switch iff -»ucb-a -manner, that-one- 
aide of the circuit between the- lamp, and the batteries 
■=r*s broken. 0 p impact of the 'bomb,«the inertia bole 
waa forced out of position, and the circuit between the 
lamp and battery ‘ was completed; As the batteries 
filled only ^a portion of the bomb • body tnd as all ■ 
joints* 'ter. made tight .by rubber washers,, the. marker. 
Heated on the surfsce of water; It is assigned thsc the 
- marker; provided a recognition or bearing point fot 


res of' various colotg»-^ri- v .„ ^ the .aoiet tube into the calcium phosphide chamber, 
i n TM : 9-1985-2 (193 3L * resulting reaction produced phosphine gas which 

-i ^— r^- passed up the outlet tube'through the nonreturn valve 

Marker Bomb resembled to . cbe • burner w^ere it ignited spontaneously.-, to fpem 

tsced of so . aluminum s s. pi lor jet. At the same time, water «entetyd tiuougfe 

metal riba and braces k cbe channels ih the oose and .passed through "a per- 

Under wh^ch^roctwded fora ted tube intp the calcium carbide compartmcbt. 

to die fotWard part of The acetylene evolved passed through the perforated 

ed by a fuse housing /diaphragm into one compression chamber and thence 

ic tail waa provided by to the burner where it was-ignited, by the pilot jet 

» r p C ]«i« >1 (c»Ue'd*iko»Mr) *H-“ S flxmc Fiomt (Typvm 1. 2 xad 3) wm cyliodricxl 

mp.ct of the kx«b J io k * h f^L“n r^^'r* o? n* C * 

r «ith the fu» relexxe pho^hide and C« cxtbtde (pp 92-3). . -»• 


. 




Mwrspilla ar Mars Priming Drags. Low tenaloo fuscheads 
intended for ordinary instantaneous detonators. They were 
s mas of serviced by dipping the tip of the electric bridge wife 
iat(J the following liquids* ■ * / 

•— a) 1st dip composition consisted -of 100 g of - dry..Pb3^ 
/ derate suspended in 50 ml oL a 2% solution pf tiC in ; 
J?aJ .V amyfetfr butyl acetate. After the drop an fta tip became, 

; dry it was dipped into ^ 

b) 2nd dip composition consisting of Pb pi crate 40 g, 
V*^;-^pi*ichI.Or«ye 35 g and slderwood charcoal 25 g, sus- 

$0 ml *of s 2% solution of NC in amyl or butyl 

c) ^rd dip composition cootained. K perchlorate 85.7 
and slderwood cbsrcoa^ -44lA~ g. sus pended in shout 
50 oil of s*3% solution of NC in scnyl or butyl acetate 

d) '4th dip composition wss a lacquer consisting of a 1551 
solution of NC in 75/25 butyl .acetate ethanol to which 
wss added (20% of the diy weight of NC) Sipolin AOM, 
iqrhi^ is'“the methylcyclohexy 1 ester of adipic acid) 
iM 17' j of Sudan Brown for e*<fh 10 I of liquid* 

Notes: A) Fee mwferisl to be used in tropical countries, 

• the 4th di?> contained Al powder (200 per liter of 4 

s IscqipBry,* whrch was supposed to protect the fuse- 
head against static electricity % 

•V - B) the-property of not igniting 

firedamp which was a great advantage* 

* C) The soldering of the bridge .wire to lead-in 
. wires,, die prepamtion of dry mgredieftts. for fuse- 
head dtps, the preparation of NC varnishes and the' 
pro cess , of ^ dipping the, fusehesds- are tescribed 
-uftdqt^Fasehead Manufacture. 


. ’ . w ' 


Re(ar«ac«s: *■ v 

1) BIOS Final Rept No 833, U«a 2(1946),P A3/36 

2) PB Kept No 95,613 (1947), Section D. 
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Igaaahi aawgewalif (Machine Guo). See under Weapon*. 


{ Mouse l . A heavy tank designed by Porsche (See 
fatal Tanks, undet Panzer). 


M ague It Itoganite) , One of the W [ straight dynamites: 
NG‘ 60 . 0 ;^b^sted wood pulp lO.tf, nitrated ivory ^uc meal 
(coroxo) 10.0 and Na nitrate 20.0»(P-Na4um,Niqpflyc*rin, 
Bnltbaore (1928), p 284 } • i! ‘ / * 

V , 



Maklgulvar (Meal Powder). A^incly pulverized black powder 
used in pyrotechnic xompcMitious. Ua preparation is de- 
cribed by A.Stcubaclier,Scbj|as- und S preafgs toff a,. Leipzig 
(1933), P 103 (Sec also Mea|«>owder in.the geacral section). 


ftlslsn. A jelly originally | 
CArbonit, Schlebusch, by ^ 
solyiioa of glue. It was /i 
!■ order to increase theis 


9 V 

spared hy SprengstJdfe A -G 
iliog glycerin with sn aqueous * 
torpor at ed in pome dynamites 
plasticity. Some ^lyceria-glue , 
lee also Gelatine-Carbonic and 


mixtures c<auuv* drisp rsee aiao 
Safety Jelly Dynamite).' 

Befescnce: P.Naoum, Nittoglycerin, Baltimore (1928), p 406- 


MMdaWtl m s (Message Container or Message Tube). A 
device for dropping messages. Two types of cootainera 
used for this, purpose are described in TM 9**1985-'2 > (I953L 

pp 120-1: • * - 

a) Sea Message Tube epajjisted of so^alutninum'cylinder 
’ “ in.; which the upper compartment" contained a Smoke 
<corny os itioo, whereas thq lower (airtight) compartment 
earned a message. On ^dropping the missile from’ af 
, yUae, the friction igniter waa pulled and the resulting 
flash ignited the delav Tkse, which in turn ignited the 
. bottom part T of the smoke composition. When persons fof 
whom «he smssage was intended, ssw the smoke, they 
appsoached the missile and removed the message £bn- 
• tamer by openiag-the cap (at the re*x of die tube) and ' 
< pulliag the chat* <p 12X» • ‘ . X- 

v ...» Land Message Tube was disc CylinAical in shape 
-— and coasts Bed of two compartment*. The smoke compo-. 
sitioa is the upper compartmen* wgs i#aited by means 
- of four agfands of quickdiicch which extended* down the 
aide of d*e smoke container and met dkversl pieces of 
! quick match below the' smoke container. TJ*«. atfSods* 
/ were toiled whsa 'the friction igniter was* pulled oa 
* / dropping the missile from a plane. The message ^wss 
wkLdraqra‘,by unlocking the nut and rempvuag thy co^er, 
•j ' (p^l21)t . - * 

Marseelc Fulminate . See Knallqueckailbey. : . . % 


Me t sag a Plsto -Cveoeda (Nach riches... Pi|to 
fee wader Pistol Grenade a. J_r-: f 


ate). 


Tube. See Meldebuchae. 


' 


Mnssef (Measuring Egg). A device designed ht the'JCrupp 
plant f<Sr measuring cbe < pressure developed * in guns. The 





ess 


piani iw racasuxms »» *^»* 

extent to which,a copper cylinder was compressed the 

. • % as e 4 J._ 


M a t k|laa las , Its pn 
the gnaseal 'Section. 


gases of combustion of s propellant, served, na t. measure 
of the maximum pcsaaurv developed in chamber; fpt M orw , 
infdrtotMMi on this Subject, see H.Brneswigt Oa* rsuchloss 
Pulver, Beilin (1926),*p 412. ' . 


ef hi aittare, callei 


Ma t k y lnwline NMrete 


HMhIIkAI - Tr*4* b— for » 

H C.C n.-SONII ; whic* m p 107 . U» .olMtlo* 

in noma organic 'media waa clniMed to he ft good £eUtiai*ef> 

fee NC. f ! ' ,f% 

fttlvntor kner-M>u* ChemMcb* Uatnivnchung, Bcnun-, 
schwetg(♦##()*. p 162, * 


Mfhy la l t rap r ap n e ed 


■r . • .. . * 

- described in the p 
during VV 11 as m‘ \ 
it* was found to be 
sinet for NC.. 
Reference: PB Rep 
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iLeei in t*u pacv* (nose *cd rail) loosely joined 
together about 1/3 the distance from the no*t-~tx external 
view and a brief description are given cn p S of TM 

94985-2 (1955) ' , t 

6j ' Mark 3 Grun • (Single Uni: Ground Marker, Green) 
consisted of *• sheet steel cylinder enclosing a cax^ 
board container with The pyrotecniuc composition, a 
fuze with gijine (filled with black powder), an armiiri - 
spindle and an arming vine, which was loosely fitted 
wkhin the housing. O release of the marker from the .. 
.aircraft, the current of air rushed trough 4 the vent 
holes in che arming vane, thus ejecting it from the 
housing. By tea*on. of\Ki shape, ch< arming vane 
routed at the missile was tailings 7hi* rotation un- 
. screwed the arming spindle ol the fu-*e thfc*a permitting 
its clockwork mechanism to function. At the expiration 
of predetermined dcUy. the black powder in the c*ine 
became ignited. The.'resulting flssh ipited the pyro¬ 
technic composition and sc the same time a alight «x* 
plosion took plac^ which ejected the cover c*p, fuze and 
arming vane housing. The pyrotechnic filling burned (or 
about V.j minutes. *— 

. 7) Luix.N Flame Float. A boaib-itke device constructed 
of sr.eet steel and provided with four tins. Vhen released 
over water ‘ the device w ent undec**<he surface thus 
allowing the water to enter the oftres and to pass Jowq ' 

• the ixilet :uhe into ihc calcium ohosphide chamber.' 
-izT'he resulting reaction produced phosphine gas which 
passed up the outlet tube" through the nonreturn valve 
to the Conner wfiere it ignited spootaneously* to form 
' a pilot let. At the same lime, wuer -emered through 
the channels in the nose and passed through a per¬ 
forated tube mro the calcium carbide compartment. 
The acetylene evolved passed through the perforated 
diaphragm into one compression chamber and thence 
to the burner where it was-ignited by the pilot jet 

(pp 91-2) 

8) Lux $ Flame Float (Types 1, 2 and 3) was cylindrical 
in shape and contained, .*» jn the pteviou* device, Ca 
phosphide and Ca carbide (pp 92-3). 'S 


% o 


X' 


\ 


\ 
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MasspilU or Mors Priming Drops. Low tension fuaeheads 
intended for ordinary inst>ouncom detonator*. They were 
.manufactured by dipping the tip of the electric bridge wire 
init\ the following liquids* 

a) 1st dip compoa it ion consisted of UK) g of dry Pb. 

picrate suspended in 30 ml ot- a 2% solution of NC in 
*my£-_-$r butyl acetate. After the drop on the tip became 
dry it was dipped into ^ 

b) 2nd dip composition consisting or Pb picratc 40 g, 
chi orate }5 g and alderwood charcoal 23 g, sus- 

i^> 50 ml of a 2% solution of NC in amyl or bucy! 

>, ef^te 

M *i&ksS dUt ^ t) *3'd dip composition contained K. perchlorate 85-7 

and slderwood charcoal U%3 g» suspended in about 
50 ml of a 3% solution of NC in amyl or butyl acetate 
d)'4th dip composition was * lacquer consij uq g of a 15% 
solution of NC io 25/25 butyl acetate ethanol to which 
was added (20% of the dry weight of NC) SipoUn AOM 
(vh »€0 is the methy Icy cloheay I eater of adipic acid) Q 

and l? g of Sudan Brown lor each 10 1 of liquid. 

% 

Note*: A) Fot material to oe used in ccopical countries, 
the Uh dip contained Al powder ^200 g per licet of 
lacquer*. whTcn supposed to protect the fuse- 

nead against scitic electricity 

B) Ma/s^jl.1^ possesved cne property of not igniting 
firedamp, whvh wn i great advantage 

C) The soidertng of the bridge .wire ctr lewd-tn 
wires, the pte pi ration of dry in ^redi^'s L* for fuse- 
head dips, chr preparation of N'C varnishes and the 
pioceat j>T dipping the fuseheads are described 
u nd cr 4! ns eh cad Manufacture. 
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References: . 

1) BIOS Final Kept No 853, item 2<i94b).P A3/36 

2) PB Rcpt No 95 ( <S1 3 (1947), Section D. 

liieacbinan^wvbr (Machine Gun) See under Veapons. 

-Hoy,'* f Mouse 1 . A heavy rank designed by Korache (Sec 
Experimental Tanka, under Panzer) 

lMgg* nl < c ) • One of the V* [ straight dynamites: 
NG 60 . 0 , Tested wood pulp 10,0, nitrated ivory nut meal 
(cotoio) 10.0 and No nittac* 20 .OK [ P.Na^tim.Nitroglycerin, 
9aldm<?ie (192S), p 254 ;• 

• ^ 


MablpuUwf (Meal Powder)- 
used in pyrotechnic com| 
criiwd by A.Stettbacher.Schj 
(1933>» P 103 {See also Mea 


finely pulverized black powder 
itions. Us preparation is de- 
(»»' und Sprcngscoffc, Leipzig 
►owdet in.the general section). 


Malm. A jelly originally 
Ciubotiit, SchleMisch, by 
solultoa of glue. U was 
oid^t to increoae then 


% 

in 


\ 


r%. r 


epared by- Sprengstoffe A -G 
iling glycerin with an aqueous 
orporeced in some Jynacutcs 
loan City. Some glycenn-gluc 
mixtures contained dextt^i (See also Gelsune-C»rbonit and 

Softer Jelly Dynamite). 

Refetence: P.Naoum, Nittoglycerin. Baltimore (1928). p 406. 

Maldabuehsa (Message Container or Message Tube). A 
device foe dropping messages* Two types of containers 
used for this purpose are described in TM 9-1985-2 (195 3), 

pp 120-1: - 

a) Sea Message Tube consisted of an aluminum cylinder 
in which the upper comp artmeht contained a Smoke 
composition, whereas the- lower (airtight) compartment 
earned a message. On dropping the missile from al 

f laoe, the friction ipiitef^was pulled and the resulting 
lash ignited the delay fuse, which in turn ignited the 
bottom part’of the smoke composition, \thcn persona tot 
whom ffic message w«i intended, saw the smoke, they 
approached the missile and removed the message con¬ 
tainer by opening the cap (at the rear of the tube) and 
pulling the chai^ (p 12D) 

b) Land Message Tube was .also cylindrical in shape 
srvd consisted of two co^parcmfcnu. The smoke compo¬ 
sition in the upper compartment was ignited by means 
of fowl strands of quickmitch which extended down the 
aide of the smoke container and met several pieces of 
quickmatch below the smoke container. The strand# 
were ignited when the friction ignite** was pulled on 
dropping the missile from a plane. The message .Vi* 
withdrawn by unlocking the nut and removing the -cov'er. 
<P 121 \ 

i 

MercvrU FuUinpfe . See Knallqueckailber. 

M«aaoq« Pistol Gronodw (Nachrichtet* Pif tolengranate). 
3ke under Piatol G/en»des- " .... 

Matseye Tube. See Meldebiichse ^ 

Mass #i (Measuring Lgg). A device designed at the Krupp 
plant for meaau/ing the pressure developed in guns. The 
extent to which a copper cylinder was compressed by the 
gases of combustion of a propeUmnt served os s measure 
of die maximum pfeasure developed in chamber. For more 
information on thin subject, see H.Brunawig, Das rauchioae 

Pulver, Berlin (1926), p 412. r 

MeteeeMvdaJ • Trade name for m-THuene*ulfomlde, 

H jC.C^H^.SO^NH 2 ; white crystal#, mp 107°. hi aolution 
in son* organic media wis clairned to be 5 good gelatinizer 
for NC, s' 

Refetwwce: Xaat-Mecx, Chemiache Untemuchung, Braun- 
»ch».i, ft9^4Vp 162*. 
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SrrtCpC 
'Corn 60- 
Sit/So 



Message 

'a>n~l 

frurteh 


Messa 



■av 




_ r Land 

Message Tubes 


M at h ylomiw. Ic# preparation aod properties art. given in 
tbe general section. According to l>t H. Walter, methyl* 
amice was never used in Germany per »e but in the form 
o i ice nitrate, called Matv-salx (qv). 



Merhylomine Nitrate See Man-Salz. 

0 2 v 

MathylnBroproponodlol Dlnltvota, ,C 

ft • - 1* X 


.ch 2 ono 7 


Ol.ONO, e 


described in the general section, was examined in Cjcrrtiany 
du/ieg VW U as a possible substitute for NCJ in pr<fpell*nta T 
it wsa foumJ to be fairly stable but not a very good gelati- 
nizei for NC. 

Reference: PB Rept 925 (194 ». p 15. 
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Usthyitteff. A * mixture of aluminum dlcMofootrtbyi; 
AlCl -CH-. . .od ulu mi aa m eMocodimechyl, AJCi(CH-)j, 
prapiUi •* -» "aubaciux* Joe pi>o.pfcon«i in »nc«d>Vy 
eOttpoaUioM. THe «»» P«.«P««d bf p«a*ui* m»c2»|rl 

* rhinfidc VsEKK (h/Mih COPper-fte*'’ CuTnlfigS. 

Tg.Rkr.rf.oo U. CIOS 25-18 (1945). 


Tb *»*, • obi *« “*“*• ***» «<* vtty .ttrtti.j t*c, u w 
coold aoc COOK to ravem. Onscccnmt of tfc*i f low 

* rao '' ^ *“ il r ^•=»r«d br «h« 


rhJnride WaOOf through copper-free aiucuuu* Runaafv. 

rV^o.- Te.r"SS«o^T *1;. CIOS ’ 25-18 =(1945). 


pp4-5. 


Mafrioftrinltra# (Metric] 


Trinitrate),.-. (MtfhykrimeUiyiol- 

pMWilyccrin * Trinitrate), H£.C 

• _ « * * 


AlWamllsry. ’ - r cynM 

Reference: Anon, Field Artillery Jowcal J4, 505 (1944).* 

Mlnlafew. T*nw)a«». S«* £«plo*iV* pow«r«d Vorric*.. ‘ 

: 6 

m • 

Mining Effect. See Eartb'Oisplacereeot Test. . * 


methane Jrinitxate or \ Peat* glycerin Tnwww), 

(CH ONO described .in rbe general section, d*~ 

2 2 5 . *•■'*'■* 


Mining C«pl9ilm. See Cmuptrcitl Explosives. 


,tloped io Italy, before WU.by Bombciai'Parodi-Delfino 
and adopted later by (be German*. ' 

The following method of pteparmuoa *■« used « dw 
Xnumal Fabrik nl D A -C : . 

* a) 50 kg of finely palyeriscd and a*read Mctriol waa 
r slowly fad with stirring by' mean* of a worm screw, 
iat« a iiaialesh steal ftitrmtor containing 175 leg of 
mu|d acid, (65% HNO_ and 35* HSO > ^aiocaiaed ' 
’ at frVfwssMieb-of lo*po.4ad w bd*svbWed because . 
this could lead to overhearing and decomposition ©I 

matrial and acid * • 

-- h) After 20 miaww of attrarioo, 15 mxMe s were all owed 
foe separation of the oil from the acid - * 

c) The sapaiated osl was waahed, first with water, 

' then mi\h soda ash toln and finally with water. 

: tempera* use daring all die washings W maintained 
si 40° because at a low temp the nixtuf* was too 
viscous. • The aoda ash wash lasted for 20 minutes. 

, The yield via 200 parts WcxT per 100 p of*Mtr • 

d) The washed oiL was taken to a storage, leak ftoa’ 
which it waa withdrawn when needed foe the preparation 
of •Rohpulvemsssd' (Rawpaate) (qt), 

German technical MpTwsss heavy oil, practically insol 
in water, with the following properties; N«16.00% to-16.52%, 
d 1.4& at 20 , stability by Ahei test at flflf. 20 alias, 
decomposition tempera turn cal 82°,* impact sensitivity with 
s ,2 kg hammer 4_jfMc calorific value 1270 kcsl/kg (water 
in liquid phase), volatility less than NG. : » 

]r 'was used ia some smokeless-ptopeUnncs as. so cv*. 
plosive plasticiser for NC io lieu of NG. • 

Reference; PBRcpt 925 0945). pp 15 le 61. * f 


:x\2 

at \ : r< 




Mlgwlom endMipolam Seeling Plugs. MipoUm* are pise tic* 
codpoeitioos developed, in Germtay during VV 11 and need 
in die prepo of eesle for some dejsy detonstd^s.- Previous 
to V¥ UTrad seal* were used. Xh* Mipoiam aeaiisg plugs 

were made in three types; «? 

- # 

' •’ a) Long greyish-green plug with a single hole 

bf Short greyish-green plug with tiyo holea. The Mipoiam ‘ 
was composed of polyvinyl chloride 50, tricrcsyl phov 
• pbait 50 sod talcum 20% 

c)' Short reddish plug with two holes, The Mipolum was . 
composed of polyvinyl chloride 51 • Special Mixture 51, 

_ Sfid r^cum 18?r^ . •*' 

Note: The Specislteisrure consisted fef 2 parts cricreayl 1 
phosphate 2 pts Palsuool HC sad* 2 pte Palstinol K. The ' 
composition of Pslatinol HC was not given, and the Piliriool 
K was butyleneglycolphthalace. • 

Mi pel am was also'used for covering the lead-in wires 
of electric detonators. The thickness of costing for 60 pus 
'wires was Only 0,29 'kq» on detonators not intended < for : 
underwater ppeirsucoe and 0.55 «t» on these intended 1 foe , 
such operations ' • ' ^ | 

Refereocis; 

1) W.Kiaaaich, Kunstscoffe im techainches Kouosionsscknta, - 
Lehmann, Berlin (1945). P 25 \ 

.2) BIOS Rept (Final), No 835, Item No 2, London 
(1946) or PB Repr No 65,877 (1946) 

3) PB Rept No 95,613 (1947), Sections H, I snd j. - ^ 

Note: According to M»F.Fogicr ct al, CIOS Rept 21-3 (1945)# 
p 5 there were three types of Mipolnm: a) Plasticised poly* 
Vinyl chloride b) Copolymers of polyvinyl j:hloride aid. 
acrylic eaters and c) Polyvinyl chloride, and maleic esters. 


.•« r 


Mledxianklt (Uiedzisakice). A type of cbJotac* explosives 
naoilisctoxed in Germany sod Poland before Hf U: a) f or 
Na chlorate 80-91 and liquid, hydrocarbons (with flash 


point nor below ^0 C) 12-9% (Ref 1); b) K chlorate 90 and 
petroleum 10%. The first mi*cure belonged to the group of 

1 __l < " * _----- 


ChJoftmes 3-' » ———* * 

References: - - 

1) P.Nsofcm, Shtesar und Sprengstoffc (1927), P 131 

2) A-Steabacber, Spreag- ‘ and Schiesstoffe (1948), p 91.* 


Mlhrwveri^pwrvrtq helm Sprengen (Microdelay ’in BXsstiag) 
is described by Z.Peithaer, Explotivstoffv 1984, Heft 5/6, 
pp 68-70. /• *. 


Mlsc hmet ell (Mixed Metal) was*, an alloy of rare earths of 

the following approx compo: Ce 49U), La 25*6, Nd 16/), 

Pr *4.6, S» 2.0..TI 1.0, Y U0, and Fe 0.8%. It was used 

ii u component of delay elements Tor electric bias ling caps. 

Other ingredients of delay element! included: Mg Al, Ni . 

and Zn homogeneously mixed with a fail such as Si aad 

an oxidizing agent inch at Pb O , 

_ . * • a* * 

Reference: ?. “ 

HJLKetr, C-R.Hall, USP 2,560,452 (1951)/ CA 44. 

1259(1952).; 


Mine, Land. See Lindminew. ’* v_ 

* , 

• . . . , 

Minwnhvmd/Miae Dog), calfed by dve Allies ‘Doodlebug* 


smvnnvn^wDe LJogJ, csileO Of AUles -uoocnetjug' 
or "Goliath*, w«s a niniagre two-track tank operated Ey 
remote coatzol through a' 5yo yd 3 strand cable which un- 


‘ remote control djrough s' 590 yd 3 strand cable which un¬ 
wound from a drum on the tankette. Separaie electric motors, 
each powered by its own storage battery, ,/hovr die two 
tracks of the t*uk at a ipeed up to 4 mph. Stevciog was 
done . by ^biaking . the szscfU. The tank contained about 
250^ kg HE demoliuoQ ejarg* * which the remote-control 
opchtor vii supposed tor touch off after stopping the 
vehicle at its target. ,c- 


Misriiawta (Mixed Charge). Designarioo for a mixture of 
lead aside and lead ttyphnace for use io detonators. (Ses 
also Speengkapsei A und Sprengkapsel B). 

Reference: _ ' 4 

W.Schneider, Sprengtcchnik, 4952, No 10/li, p 186. 

W ' ‘ * ^ 

Mittal AEP (Agent AEP).Trade name for. Ethyl Cats* sf 

P-Tolvvnesvlfenic Acid, , H^C white 

crystals m p Its solution in, organic media was 

daisied to be s good gelatiniaer for NC- 

Reference-' 

Kaat-Metz, Oiemiidi* UwemndiBai, Braunschweig (1944), 

p 161. ... 
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* * 

MHtat RP (Agent KP), Trade name for Owiyl Citw of 
p-Tw!«M«a»lfMlc Ari4,H J C.C^N 4 6O f 0C f H 4 Cltj | ; hrowo oil 

d 1^07 st T5°. lt» ioIo in otgenk media was claimed to 
be a good gelatin iter foj NC. 

Rtfyrwocc: Xut-Nea. Quaiwbt O&tcrsuchung, (1944) p 161- 

Mall It L GffaM trade dim for Centralit f. 
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Mo aw t hH (Ucmachiie).According to Marshall (Ref 1) moot- 
chiors were Fevier type explosives. According to Colver 
(Ref 2) these explosives were invented by Rust in Germany^ 
Table 2 6 give* the composition of some monachite*. 
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Cat* 
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XiMk 


Table 24 


Designation 


Monachit I , 81 
Moo ac bit U b I 64 
McmChit Ud \ CA 


1 K smd/orj 

*TNT 

~ollod 

Flout 

i Ns ultra 

1 |iA 

cortoi 

5 

IT 

> - 

T 

5 

14 

1 

# 

5 

17 

1 

a 

1 . 


Alkali; 


Abbreviation: TNX TrUiteoxylva* 


its 4ri<u«ge 
timei, This 

an ■ electric 

range “-from 
■ N control m< 
^as s'iup 
. 5w vol a 
• If \e vfern 
\ ^O^Jiecaa 
,b« 

voltage app 
Rclerenccs 
i) Aotjq, 


ccon 


According to Stettbacber (Rel. 5), MphSchii. was an 

explosive suitable for loading projectiles and i« was pre-_ 

pared by mistag ajuDOfrim nitrate with” the solid and a 
liquid products ri«ruaiicm o# solemn slptha. 

(Sec ilao filT« No 57, under FiUer.). 

References: 

1) Marshall v 1 (1917), p 392 

2) Culver (1918), pp 258 * 634 „ 

5) Stettbacher, Sc hi ess- und Sprengstof fe (1953 \ p 273 . - 


(1953), pff 
2) H.Built 
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ductioa in f 


Maaobvt , Sec general section. - • ' 

Mortar UiSrser). See under Veapons. 

Msito gawiW See under Bom be. 

Ms rt ar Slril. See under Granatv and under Spigot Mortar 
PmjgcdU. 

MF.14 (Solid* Catalyst) used foe decoapoitng the T-Stefl 
f»Hfdroaett Drrmide) of liquid locket propellant*. , 


(hydrogen peroxide) of liquid locket propelUnt^ .*• 

Broken porcelain pieces, previousH- soaked ,#n a 5v% 
soln of Z-Stoff )q v ) sad dried at 110 for 24 hours, were 
cooked foe 10 minutes in s 50% sola of 2 parte Ca peg 
(aaoganate and 1 part K chromate sod then rnteied s«. 110 . 

for 24 hours. -- j , rr^ i» 

When generating stes* kom T-Siofl # C «U .weiv 

mased wilh MP-14 in order to accelerate initial decomposiuoa. 
The muo of catalyst to copper was •boui , 2 «n 1. 

Reference; CHTS Rept 30-U5 U945K V 11. . . 


Reference: CUTS Rept )8-U5 U945), P 11. ' ...i ; 

M-SMff Commercial methyl slcohol/ *P t ft 0-^96. used as 
a component or. some liquid locket, fuels, such is OStolf 
(CJOS 50-115, P 18). 

*Mvhlp«4o # . Same *• Ifocbdruck Pumpe (High-Pi«i»te 

Pump), 

Mwritlaa. See Ammunition. 

fcfewterd Fat Minn. See under Landmaocn. _ 


d~Tor finer adruitaient oj the 
fuzes. conii*fed of a cv fiadtr 


range of some electrical dm* fuses, coni rated of a cylinder 
which fitted around the barrel of a sun juit behind the 
fluzzJa and wse connected by manna ot an electrics] cable 


avriif and was connected by moan a of an electrics] cable 
to s battery and a vol rage-control mechanism located at 
the breech end of the gun. A charging ring, located ia frost 
oi cb# rauxsle, was held bv m«aoa of .threw arms placed 
120 spert~ Tbvie srms sUo served for conducting the 
electric current from the'Cylinder to the ring. When • pro¬ 
jectile equipped vkh an electrical time 'fuse, such as the 
Type S/M) (ElZtZ S/)0), , reached the mosaic, the - w fee Ur 
cue* (located on die outside of the fuse end coifltctod as 


Myrwl (Myrc 
.< Mibyl . 
Myiol waa 
gThd mitrri 
m ethanol r ti 

mo be uapur 
and ’'shock. 
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deacripaoq 
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anhwri T 
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'•avs hai»r 

Hotar Rome 
>4% methyl 
litH o i 
40 weight 
a?eu«»iolC 
f'ollowi 
mintweei v 
io 7500-82C 
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Th«* mobile mines ***« not very effeetjv* because 
they coold not bot« io reverse. Oaaccount ol their low. 
•P??® .****« **P»of, they were easily destroyed byche 
Allies' artillery, t . 

Referec^e: -Anoc, Field Artillery Journal H 509(1944). * 

MJnlotvrsTsmsdsssu See Explosive Powered Vertices. 

fe 1 

/ 4 . 

MiningEffect*' See Earth-PUpIscewnu Test. • * 

^ • * *' . - . 
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explosives. See Coeuneteisl Explosives. '• 
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M, fine %U* water, * 
|Uy with voter. Tb* 
w^s euriatsiaed • 
the sdxtofk'wg# sow 
for 20 ayoeets. , 

# 

e stotxge, task frac 
fd for the fttepwissJe* 

oil, pfscticslly iifil'-' 

h*um% coHritSa*i 

tftt %sf20 puss, 
Uct sensitivity* with 
1270 kcml/Vg (war 
• 1 
IrtpeUeAts M M «*\ 

61. ‘ ‘ < t 

* 

cUmte expletives 
riore ft Hi •) i « 
mtbo&a (with flesh 
t) x chlorate 90 sad * 
S«d to the imp of 

• M “ “ i 

a - 

%i§ 

192?)* P 13! 

»tf* <1946), p 91- 

• » « • 
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odelsy “la Biaatrag) 
Ufa l*K B«fi 5/6, 


MJpolm ami bUpelam Seeling Plugs, Mi pc lams in plastic 0 
composicions develops^ is Germany during OTP II sad weed 
ia the prejwi of seats for some denary dcttMto^s. Previous 
to tV fi brad teals were used. l>e Mipolam sealing plops 
were made io thrts types: o 

a) Loop gr*fi*h-jr«*fi plop with a single hole 

b) 'Sbott ptyiih-ptm plug with two holes. The MipoUm 
. was composed of polyvisy! chloride 50, ttxcreayl pbot- 

pfcRtft 50 aad talcum 20% 

eh Shots led^iwh pita*’with two bole*, The Mipulma woo 
—^composed"df poiyvw 1 -chloride 5r* Sp«ci*15toafe 5i* - 
/ (had talcum 18**^ 

Note: The SpecUlMixiurr coos it red W 2 para trlc re e y l 
phosphate 2 pts Ptlatiaol HC sad* 2 pta * PsUtiaol 1. The 
composition of Palariaol HC was not given, and the Palariaol 
X was Uityieneglycolphthalscc. 

Mipolsaa wsa also used foe covering ‘the Istd-ia wtraa 
pf electric detonators. The thickness of coariaa for 60 M 
vires was only 0,29 m oo d<too*tors wot ia tended for 
uaderwster operations sad 0,35 mat oa those .istended fiat 
•»ch,pp*fatieo«r \ , ’> ! 

Keleteoces: -I 

t • 

1> WXrsnakh, Tunststoffe tm techsiscbea Xotrosioqsschacs, 
Lehmaso. DetUo (J943), p 25 

2) BIOS Rept fFiaalh No 833, Urns No 2, toadsm 
0946) or PB Repr No 63.877 <1946) 

3> PB Kept No 95,613 (1947), Seeds*. H, 1 aa< J, . 

.Note: Aceeriitti to HF,Fod«r « si, CIOS Kept 21-3 (1945), 
p 5 there were three types of MipoUm: a) Plasticised poljr 4 , 
>inyt chloride b) Copolymrrs of polyvinyl jchloride sad 
scryUc esters sad c) polyvinyl chloride sod maleic esters. 


MlschmetsU CMixed Metal) was an alloy of tare earths of 
the follow ins. approx compo: Ce i9*0 y La 25.6, Nd 16X. 
Pi U, So. 2d),-TV 1,0, Y 1.0, sad Fe 0.8%. It was ssed 
sv » component of delay elements Tor electric blmtin* caps. 
Other in*/vdi«ots of delay elesMtats iscladed: Mg, At, Nl . 
•nd Za boooieiiroMh mixed with s feel such ns Si sad 
sa oxidising agent such as PV O . 

Reference: .. 9 ** 

H-M-Xen, CR.Hsli, U SP 2,560,452 0951), C A 46, 
1259(1952). • 
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Allies "Doodlebug* 
k task operated by 
csble- which ho¬ 
st*!* electric mow**, 
«*iy, ^drov# d,« two 
4 mph. Steeiioi «m 
ok contsiaed shout 
the remoter wool 
after slopping (he 


Mlsehesrt (Mixed Charge). Deslgnaupp for a mixture of 
.lead aside and lead scypbnate for use in detonate**. (See 
stso Spieagkapef I A and Spreagkapset B\ 

Reference:- - ’ . 

.Schneider, Sprengtechaik, 4952, No 107li, p 186. 

•» ' ’ 

Mitt*! AEP (Agent AEP).Trade name for Ethyl Ester •# 
p-T.luermsulfenlc Acid. . H C C H 40 : white 

cryetal, « p 31-32°, Its xoluri* in, oe^ic ^dia «u 
clsicwd w> be t food iciatinistr ter NC. 

Reference;'* 

Chemischr Untevs^cluuag, Braunschweig <1944), 

P *61, 
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Mine! ICP (Agent KP). T«de asm* foe Oeayl Ester of 
p*Tafwe*ys*!fseic get*. H^C.C f H 4 -S0 4 UC 4 M 4 CI» > ; browa oil 

d 1J07 ai 15°. Its solo in wganac medU was cl*im*d to 
be a good gelstinixtr for NC- 

Refpreace: Kast-Mets, Ch*»ische Dntersuchung, (1944)P 161. 
tteJIit l German trade name for Central it |. 
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MwsfeNl. (Monachriv). According ro Marshall (R*f I) won*- 
china were Favier type eiploaires. According to Colrer 
(Ref 2) these cxplosiwa were indented by Rase ia Oetmsay, 
Table 2 6 give* the comporicioo of some monnehitea. 




Feeler 

Wire 



7 *61. 2« 





AbbtviiUN: TW Tria«ro*flea# 


According to Stetthscher (Ref. 3), Monachit• waa an 

explosive suitable lor loading projectiles and it was pro-_ 

ptnd .by mkmimm mmrnomim miumtt ~in&'"tm sdlid and * 


its «tOK*|* condenser) couched the charging ring for a abort 
rime. - This resulted in the condenser of the fuse receiviag 
an vice cries! charge called •vernier" charge which > could 
range "front -90 to *120 volts, depending oa the voltage- 
control mechanism referred to above. Toe "vernier* Charge 
wae S a supplementary charge to the initial charge of about 
500 volts received by each electric si fuze prior ro firing. 
If no vernier charge was epplied, che time ef fc^rsi was 
16 . 0 ^seconds;' but with the vernier charge the time could 
be masted between ) to 30 seconds, depending Oa die 
voltage applied at the charging ring. 

References: 

1) Anoo. Dept of the Army Tech Manual, TM 9*1995-3 
(1953). ph 605-7 
Bull. 


2) H.Bullock, Picatmay Arsenal; private con«)aiciuoo. 
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■Util mm m niLi'm 

liquid prodweta_ si nilrotion of solvent naptha- 
(bee hbo filler No 57, uader Fillets). 

Refervocea: 

1) MgrsEhaU v I (1917), p 392 . 

2) CoUet <1918), pp 25P • 6)4 

3) Sccttfafccfcrr, Schieaa- ttndSp«gStoffe(1993), p 27B . 

• 

Mmbri r See gctMxal section. 

Martov (MSfscr). 5e* uodef Teapoas. 


Shell. . See under Gran sea and under Spigot Mortar 

• Projectile. 

> jjp,lg (Solid" Catalyst) ustd foe decomposing the T-Stofl 
(hydrogen peroxide) of liquid rocket propellants. y * 
Broken porcelain piecev, previously soaked, ‘ Q * *0% 
sole of Z-S«off la v ) and dried at !l<r foe-24 hours, were 
■ cooked, for ID mi notes in a 50% sola of 2 Pam C* peg 
aoangmiste and 1 part R chromate aad (bee redned at HO 

. 24 hours. - - •—- 

' When genevatuig st«*» from T-5toff, >met coils wen 
mixed with MF-14 io order to accelerate mioai decompoaiuon. 
The ratio of catalyst to copper was about’2 to 1. 

Reference: CIOS Ref* 30-115..0 945), P 11. - ‘ 

r M-Staff Commercial ro ethyl alcohol, dp gx 0,796, saed as 
a component of some liquid rocket, fuels, such as C-Stoff 
(OOS 30-m, P 10), 

•Multiped#*. Saow is tlochdruck Pump# (High-Preesure 
Pomp), 

See Ammunifi 

. . . — 

teed Pet Mine. See under Laodmiocn. 

• I • * • “ “ 

for - finer sdjuscaenc of the 

yfii 


range of some electrical dm* foxes , consisted erf a cylinder 
wkch fitted around the barrel of a eon just behind the 
muxrie and was connected by a mas of an electrical cable 
to a battery* sod .a voltage-control mechanism located at 
the breach end of the gun. A charging riog, located io front 
of the morale, was held by means of three arms placed 
120 : apart.. These arms also 


• J 


jectile 
T 


tcui* equipped with an eiecsicai use 'luxe, auch as Qia 
rpe S/30 (ElZtZ S/30), .reached the *u*xle t d>e -feeUr 
lav’* (located on die outside of the Rise and coesected as 


served for cooductiog the 
t to the ring. When a pro- 
trice 1 time 'fuse, such as die 


span.. .^ 

elecnic comx koa die cylinder to the ring. Wbeii a-pfo- 

eleci 


Mwxsla Plosb .Redurilom Sba Prepgllewf* . See . Flash 
duction io Propellants.. 

Myrol (Myrol). A liquid explosive consisting of a solution 
of methyl nictate in rsedisool oj other aolvents. The tens 
Myrol was also used ro desi^iatc straight methyl oiersep. 
gTbe material * prj^d prior to W ff(by cautiously dropping 
methanol into s rnlxrar* of nitric and* sulfuric acid) proved 
<• to be impure,, unstably io storage sod very sensitive to heat 
and shock. During WV?kU .Walter tt al (Ref 2) .developed s 
1 continuous method of jmaoufactarc M .of methyl nitrate from' 
methanol and dilute oitfic acid, which gave a pure and ouch 
more stable product than that ptepd previously. A derailed 
description of the method of preparation ia given in kef 2, 
pp 9-K>. pure methyl nitrate proved to be an explosive 
mors powerful than NG, with a txisaace exceeding any 
other high cspineive known aad with * sensitivity >6 shock 
comparable to that of PEJN- Pure methyl nitrate ia a clear 
mobile liquid with a b p of about 63° <I45°F> and U 
insoluble Lo water. 

Inasiquch as methyl nitrate is very sensitive to mechan¬ 
ical action, it'was found much safer w u*v it an aoluiioa 
in methanol. Secb solutions, called Myrol may be obtained 
directly in die process of manufs’eture of methyl nitrate, 4 II 
that is'necessary is-to use so excess of methanol. One 
of. the twoer* suitable solas proved:to be the axcotropic 
. mixture ctrosiatiog ol a bout’ 75% taethjl nitrate aad 25% 
methasoU This sustare has a b p of 57,5 . 

M7»l* coacg ee least 25% - e th aa ol will oOt sv s p e rase to 
l *ave kasardsse 100% methyl aitrace. 

Noter Romei (Ref 1) calls Myrol, the mixture consisting of 
l 3% methyl a itxate aad 27% of cecbaical methanol con tain lag 
li^H O Tschiakel (Ref 3) aaya that Myrol copsisrod of 
d0 weight percent swthyi nitrate and 4 20 night percirat 
stttt«bolf - * 

following i/v some propirriei of methyl nitravw-methsaol 
Mixtures: velocities of detonation ranging from 2400-4900 
to 75<X3€200 at/aec, volume about 873 I/kg, hear 
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of ezptoxioo 164D-I70O ke«lAg, pa**> »nd bri»*nrt-com- 
p.r.Ue to tfao»* of NG, aeaaiUTitj to .bociretapM.bl. to 
that of ONB. and to*teitreo«p*»bU to that of aliphauc 
.uch .. NG «nd PETN. Uka NG Myrol «»».. 
hctd.eb*. and pula* aateitarioo. but they dia appear a art 
rapidly tbao. with NG. Caffeio at coffee p»o*«d moat .uccbm- 
ful in deetcaainj p«l»« eacitaooo. 

Referencea: See Wider Myrol Eaplociem. 


• 

Myroll Exgleelvea. Methyl a urate tad-it* oii*tuf«9 with 
Mtfuaoi, bet**o*, nitrobenzene. M louad exrawxive 
application during IV Q u ingredient* of numerous liquid 
plMuc and solid propellants •»<* explosive*. Some oi 
ib*m* mixtures were koovm as Erxatxsprengscoffe (subscimw 
smplos jf*a). 4 

1 U the case of liquid cxplqa'.vc* or propellant*, Myrol 
(methyl nitrate plus methanol) was usod oitber by- iu?M 
or in mixtures with other liquids, such as bcuxcoc,'MNB 
etc. ,ln dome cas«s methanol wax replaced completely by 
beoxene , MNB sec. Iq the c*se of plastic cipl^i?«i' of 
propellants, Myrol -was treated wjudj smell amounts of NC 
to f«n « soft jelly, fa the enr ol solid explosives or 
prop*Hants, Myrol «u nested with a large amount (2V50%) 
ofrKC d> r fon» • hard icily,, or was mixed with the usual 
•olid ingredient* of dyoanices,Tucb as“fc teeelguhr, sawdust, ^ 
inorganic oitraesa, lignin, etc. 

Doe. to the fact that Myrol is a volatile' liquid, all 
siitnret coatf it had to be kept in sir-tight containers. 

Sc Tarsi Myrol manufacturing plants, were built is Qer- 
many during the 2nd half of VW 11 and the total capacity 
was as high 

of these plants t■ Gyinjp'T J " fjgbrik of Dyaaait 

A <t Its capacity was 4 o7?cxi a/xnomh. '* i- 

9 f I " • , i 

Myrol explosives were used for the following purposes: 

I) Liquid Myrol mix to re a were used as rocket propellants, 
as charges for bangalore torpedoes, lsgd mines, bombs, 
special faxes and for/clearing*out trenches, foxholes; etc 
• 2) Plastic Myrol mixtures wets used as exilic ary demolition 
charges and mining explosives 

5) Solid Myrol explosives were used a* bursting charges in 
land mines, 50 kg projector mine, band grenades, wsrbeads 
of rockets V-l and V-2, the bursting charge of ptazctfiuit 
(A/T shaped charge), boosters,etc. f 

Mote detailed information on Mgrrot~ Explosives sad their 
uses fallow: ' - • •• " ’ .J * 

-A) Liquid Myrol explosives could be used for military pt 
commercial'biascing-operations, When used far destroying 
enemy installations.' rocks, etc, Myrol could be paired 
directly into holes or cracks, thus avoiding boring of Holes. 
If no hole* oe cricks were present, they'could be css Uy 
produced bf exploding sms 11 demolition charges (such as 
in tin cana or boxes) directly oa the. surface of a rock, 
concrete etc. Wbea osedjor underground work, liquid Myrol 
covins be; placed in several boxes connected by pipes (also 
filled vith Myrol) .sad .one end of the train detonated 
S) liquid Myrol explosives? were found to be suitable for 

io baa galore 


. c 
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C) Liquid Myiol mixture, such as methyl nitrate. 75-8P mod 
methanol 20-2 5% w«* considered to be satiafsccoty ss a 
di?ttid rocket fuel,. Since the race of propagation in this 
liquid fa _ slow, ihvr* ayems no danger that the combustion 
xone might run back from the cptobuxeion chamber to the 
•upply If wma found chat this mixture could not -he 

exploded unless heated somewhere' in .the range of 200 to 
300° ,■ 
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D) Liquid Myrol vsa^Jouwi to be suitable for clearing' ou; 

(oxholbj 


eccmy trenches, loxfioie^. woods, etc. This clearing out’ 
operation vu oecesssry some times in order to destroy 
mines, or other explosive or toxic jevicew left by the 

enemy.* The following ingenious method, using MvroJ' to 

% 

the fom of vapor, wen developed by the Germans: 

A bomb provided with two fuzes, filled .with, Myrol sad 
contg s small box with liquid car boo dioxide ws* dropped 
from a plane on. the target. The impact of the bomb caused 
the first luxe to burst the box with CO^ sod to break the 
.bomb. This .caused the vaporixstiotf and diskributioa of th? 
Myrol -througbour the (reach (or. foxhole) without igniting 
or exploding it. The hecood fuse (time fuze) caused (be 
fetooacioQ of the explosiyg mixture coosixiing of Myrol 
and atmospheric, orygeo. With sufficiently strong initiation 
She. following reset ioq has been postulated: 


2CH .ONO , ♦ HO. s. 2CO t 5H 0 ♦ N 
S 2 2 2 z ‘ • 


When using this bomb in cold we at hef, the vapor pressure 

* * \ 

of the, mikeure can be increased-by incorporating a ■ fa all 
amount of methyl nitrite, CH .ONO . 

E) Liquid Myrol, or straight-methyl (or ethyl) nitrate,was 
used in the following device developed by Staudiogck: 

Two sosall glass ampoules (bulbs), one filled with methyl 
•nitrite (or- with less volatile ethyl nitrate), and the other , 
with' metallic sodium‘were placed inside a fuse close 
so an HE filler of a Ijrad mine, bat separated from it, by a 
cbio sheet of plastic aai trial. On top-of the bulbs was 
placed a glass stopper. Pleasure on the stopper caused 
crushing of the bulbs. This was followed by an explosive 
action between merbyt (or ethyl) nitrate,‘«fld sodiuob As 
a result of this, the sheet of plastic was pierced .sod the 
explosive charge inside the mine or bomb detonated. Based 
oo this principle, several .land mines were developed. The 
■ rm-Uevt' and •implesc l«pd, mine coexisted nf a flask con¬ 
taining 80-90 g of Myrol. through the neck of the flask was ' 
inserted a cmi tube reaching nearly to the bottom of the 
flalk. An ampoule containing metallic sodium was placed 
in the test cube sad on top of its long plunger was carefully 
inserted. The pressure of plunger caused breakage of 
the ampoule io the test tube chum bringing sodium fa c6ctact - 
with the MyroL This action caused (he detonation of ' 
Myrol i*y the- flask. The eflicieocy^ of these * small .mines 
was sufficient to disable a motor vehicle etc. Larger mines 
.consisted-of rectangular .sheet-irop boxes filled with 2kg 
’of 88/12-Methyr niurate/MNB mixture and used the Myrol- 
sodium fuse' ”* 

. * w . , — ‘r . . # * , 

F) Liquid Myrol exp|p*ivr»' were also used -to tacretse 
the penetrating effect of sbapsd charges, such as of 40/60- 
TNT/RDX explosive. For this, a - Small glaas ampoule 
(bulb) filled with 90/10-Methyl nirrate/MNB mixture was. • 
placed in the sir space (stand-oIf space)'between the condve 
surface: of the shaped charge and the object to be pierced, 
such as ‘ armor, concrete, etc. For maximum effect the 
inmacor (faze) should be placed at the end of charge 
farthest. from the target and pointing towards it, 'For*'in- ' 
jicqpce, in shaped"''charge torpedoes, initiation of the 
explosive should be started from the tsil end and not from « 

A % * 4 , 

th«'QO«e, ss it ir done' in ordinary torpedoes 

G) Soft jellied explosive* could be obtained by incorporating 
3 to 5% of NC io any Of the Myrol explosives, as for instance, 
the.ooe* containing MNB. These jellies could be also mixed 
with pulverized solids, such as sodium nitrate and/or"cork 
powder, - thus -obtainiag solid explosives. The mqUd mik-, 
turss were found, suitable for. filling-the '3P*kg projector 

These miney exerted.a strong bls,Vi effect 


mine*. 


> 




t. 

* 
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H> Itsxd jstlied propel lints could be preN by mcorporstrog 
ta ifawd Myrol (such as the boss contg 7V8G5& of methyl 
nitrate sod -20*-2>% of meihanoi, or MNB) comparatively 
large amounts <25-)On) of ,nitroceJluloa«. Such mixtures 
formed very uniform hard colloids without |K>res or crocks 
and for this ivaaoe .were found to.,be suitable as solid' 
rocker propellants. ' ft is believed chat aoos of chest, 
mixtures were used coward ‘the end of VW. II as s fuel' 
fos^V-1 ami Y-2 rockets ^ 

V 

Because of high volatility of Myrol; , the., propellent 
sticks used in rockers- had to be cbated with a specie! 
materiel impermeable Myrol ' * 

1) A ksrd reUicd explosive prtpd'by gefstfaixing NC with 
• .mixture of 91-95% methyl nitrate and 5*9% of MNB, was • 
seed ia some boosters 

JV A solid, highly briasot; explosive consisting of )0 to 
40% of 75/25 Myrol mixed with subh amounts 6f hydrated 1 . 
.Ca oitme Bad lignin that the oxygen balance was equal 
approximately to zero. The mixture was found suit side for 

filling bombs sod land nines 
Notes: .. ■ 

a) The high brisancs sad fairly high sensitivity to shock ol 
tbs le#^ mixture was presumed to be due to the fact tlntt 
Ca extrsetsd and- boumi sos«s metbknot of ebs 

m i gtg f e,"thBS lesviag pen of mcskyl as free afasjiciv§ 

^oplets. Another explanation of free methyl. oitrpte was 
paitidi evapurction of s»ethaao|, which is mote volatile 
chan methyl nitrate .According to Dt H. Walter, Myrol a vapocsse' 
is the fool of axoocropic aittorai coacg about ,25% Mtkaasl 

h)i» order io prevent an excessive libera boo of free methyl 

nitrate, it was proposed - to use a ’ solvent less volatile 
ebaa BKethaaol such as benzene'or at tro ben sene. In order" 

• %9 prspary each a oiktore, the tvgqlar Myrol, which is. a 
mix cure of 75%^ methyl nitrate and 25% methanol, was 
shakes with beaxcoe or UNO ia protegee of* some water. 
This caused the methanol to go into the aqueous layer, while 
methyl oitrace • remain«d mixed with benxsne hi MNB. 

K) A solid explosive contg 50% of.a mixture consisting of. 
90 parys of methyl nitrate and 10 pta of bcnxsno, plus 53% 
of hydrated Ca nitrate, 10% of finely b pulverized aluminum 
and 5% of pulverized .peat, had an oxygen balance equal 
approximately to xero. It was highly hrisaai sad powerful, 
although its nitrogen coatrot SM much lower than thar of 
TNT J|4,?% v* 48.3% for TNT), This mixture was proposed 
as • flUet.for war^isds la rockets V-l and V-2 

- Note: Mixtures oL methyl nitrate 90% with 'benzene 10%, 
do not undergo any 'significant cbgngs in costpositios ia 
storage. The composition of Myrol mixtures may be easily 
ami rapidly determined by checking it's refractive index' 

L) A solid Myrol explosive ,con*fating of 85/13-Metbyl 

a urate/MNB gclatiaag^d with NC sod «ix»d with sawdust * 
and* hydrated Gt aitraxe. was suitable fon use in head 
grenades or in wining . ’ 5 

* M) * A‘ solid bffaaai explosive coasizting of Myrol and a 
pulverised mixture of K oiuMf. wlumfaum, and peat was 
suitable' for band grenades, land mines, aad .rock'MastiSg» 

° References: s 

1) G.Romer, Report on Eaplpeivss, PBL Rept ft,160 0945) , i _ 
2) 11. Waiter nil, Gennad Development h Hf)fa Explosives, 

PB Rept 7R»27! (1947) ^ _ 

)| J.UTsckia'k.L Ora Eng News 32, 25R6 0*954) (Pro- 
tgilues for Rockets end Space Shipsh 


* 549A, A surfaces 

to I94 r 4 si the Bachem Wi 
hydrogen perosjde/rMthsft 
' earned 55 R4M rocket pro 
wkighr 4800 lb, overall, le 
rso|« 24.8 miles and max 


fro* a vertical ramp and 
ft/tafar 


Reference: K.W.GatUfld, 
Muailcs, •Flight- PuMicmi 





Nafter ia 349R. A aurface-t 
In 1945 st the Baches) We 


hydro geo peroxtda/m^thaaol 


in tea nose 24 RZ 

•weight 4,925 lbs, overall 
WXX aldtude 50,000 ft. 1 
controlled by s radio link 
ground radar. 

Rale ranee: JLW.Gadsnd, Do’ 
•Fligh? “ ' • - 


Pu Mi capon, L.ondoi 


Nvbnlsdere (Fog-Acid) fa. 

lmi< 


v Of 50/30 - ChiorMull 
Refeteace: R.E-Richardsoa 
p 6, 


Hebatwerfev 41. See undar I 


NebnwscMwa ■kinder (Shuar 
fa (he book by Beylfag-Orako 


Needle Pefnf Pre|e«flla« Se« 


Needle 1 Piwjeetlle, See Aw 

Projectile. 


"Mayhem* (Rhinoceros). A self-propelled anmt f orwnl y 
known as the rHoesfase* consist kg oimflaa A/T 
•a PaJZg lll/IV er m a modified PxKpfw 
u nder Psaxet), 


IV (5e« alee 


N sstef k. .The same given'! 
for rock blare fag, apfadetfag 
were prepared from a surf 
Hexdmit, which consisted,/ 
satin*) 60-70 sn<.TM 4f>-W 
|tr(«rcf<x. K - 

t-j'faobm, Scblese^- and S(w 


/• 
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power sad bcistnct-eom- D) Liquid Myro 


sitivity to «bock-cOmpnr*tW to 
ojnparsble to th« of aliphatic. 
PETN. Like NG «?»* ew*** 
iriott, but they disappear «*** 

» ot coffeeptwd meet, sue cess- 
•DOa. ' . 

Explosive*. 

» 

oi trace and • it* mixture* *tth 
enzeoe, tKr found extensive 
iogrsdicotfc of numerous liquid 
utt* sod exploriVe*. Some of 
ti E rasas pro afsteffe (substitute 

mJ — 

/ * 

xplo*. ft* of propellants, My tol 
iol> w*» u«*d citfc.et. by’ 
liquids, such *• benxene^MNB 
tol wax replaced completely by 
csss of piss tic cxplaiivci' or 
ttcd wi-<.V«msil amounts of NC 
i« esse' ol solid explosive* Of 
ed with * large s»ount (25-30%) 

ijyC j- yjuf -m&sfd «j*h- the usasl- 

tt, inch II kieerigubr, sawdust* 


Myrol. is * volatile'liquid, nil 
tve ktpt to eif-righ« coaiiinst* 
sring.plants were built in Qer- 
>f .W II sod tbs tot*! capacity 
ric tons per inoc^h-The- Urgent- 
jpon^psrftdt J^gbrik of Dyesmit 

ons/tnooth. ^ •» 

» ..r 

used for the following purports: 
rero used ss rocket piopellsnts, 

torpedoes, load nipet, boabc, 

ring’out tranches, foxholes. Vie 
sere used ss military demolition 

. 

r*t9 used ss bursting tfrargea in 
■sioe. bond grenades, warheads 
» burs ting charge of p*nxerfi«*c 
irs.etC. _ . . ^ 

a on Myrol Explosives sod their 

^ • 

, ip 

* * p ^ ' 

• .could he used for military or. 
iooa. Vhc* used fqe destroying 
I, etc, Myrol could be pdhzed 
•» tbW avoiding boring of hoi**., 
r present, they'donid be easily, 
ill demolition charges, (t«cb u 
tetiy on the surface of s rock, 
r underground work, liquid Wyroi 
boxes connected by pipes (>Uo 
as end of the train detoss ted 
•fwere found to b« suitable for 


jeh it inethyl citrate 7 5-80 and 
itdered. » be ssrisfitctofy ss a 
thq tstt of prop* jecioo u» this 
» no danger that the combustion 
the combustion chain bet to the 
that th»* mixture could aot’W 
in*where■ in tfie range of 200 to 


D) Liquid MyroTNragfouad to be suitable for clearing ou* 
enemy trenches, foxhoUq^woods, etc. This clearing out 1 
operator* was necessary sometimes - io order to destroy 
mines, or ocher explosive or toxic devices left by. cbe 
enemy.' The following ingenious method, using MyroL in 
the form of vapor, was developed by the Germsot: 

A bomb provided whh two fuzes, .filled with, Myrol and 
contg a small box with liquid car boa dioxide wan dropped 
from a plane on (fat ti/jir. The impact of the bomb caused 
.the first fuze to burst the box with CO^ and to break the 
>omb. This .caused the vaporizstiotf mod disktibutioo of (h* 
Myrol throughout the trench (ot foxhole) without igniting 
or exploding, U. The Second fuse (time fuze) caused the 
fstooatioa of the explosive mixture consisting of My tol i 
•ad atmospheric oxygen. Vith sufficiently strong iaiiistioa 

tbS following reaction has beco poytulsced: ^ 

/ , 2CH 3 .ONO a * MO i= 2CO a f 3H 1 OsN 2 , : 

When using this bom b io cold wearberi the vapor pressure 
of the orifccura can be increased by incorporating a small 
amount of methyl nitrite, CN^.QNO • 

E) Liquid Myrol, os straight methyl {ot ethyl) nitrate, we* 
used in the following device'developed by Siaudisgefc: 

TwosmaiJ gisae ampoule*(bulba),oae filled with methyl 
nitrite (or with lea* volari hr ethyl aitostw); tad the other r 
with* metallic sodium 'were placed inside a fuze close 
to an HE filler of a lyod mine, but. separated from it. by a 
thin sheet of plastic material. On; top - of the bulbs was 
placed'a glass stopper. Pressure oc the stopper caused 
crashing of the bulbs. This was followed by an explosive 
feaCtioo between methyl (or ethyl) mtrace and sodim* A* 
a retail of this t the sheet of plastic' was pierced and the 
explosive ebarga inside the arise ot bomb detonated. Baaed 
oo this principle, several lead mines were developed. The 
smallest' tod simplest lagd^mine consisted of a flask coir* ' 
taiaitig 80*90 g of My»oL Through the neck of (he flask was ' 
inserted a .rest tube reaching nearly 1 to the bottom' of the 
IU*k. An ampoule containing metallic sodium was. placed * 
in the test cube sad on cop of is a long plunger was carefully 
inserted. The pressure of (bis'plunger caused breakage of 
the ampoule in the test tobe thus bringing sodium in eta tact - 
with the MyroL This action caused d^ detonation of the' 
bfyrol in the- Bask. The efficiency^ of these - small mines 

’ § * H f f » • / * m ^ 

was sufficient to disalile a motor vehicle etc. Larger mines 
consisted of tectaagulsr : sheet'irop. boxes filled with 2kg * 
*ol 88/12-Methyf nitrae/MNB mixture mid used the Uyrol* 
sodium fuze 

v O . , 

F) Liquid Myrol erpipaivea were also used to increase 
the penetrating effedt of shaped charges, such as of 40/60* 
TNT/!(DX explosive, for this, . s- small .glass ampoule 
(bulb) filled with 90/10-Mcthyi aimte/MNB mixture was . 
.placed in the Sir space (sisod-off space)'between die conckve . 
Surface of the shaped charge sod the object to be pierced, • 
such as ' armor, concrete, etc. for maximum effect the 
iamator (fuze) should be placed at the end of charge 
farthest, from the' target and pointing coward* it.. For‘ip- * 
atmyce, *a shaped ^charge torpedoes, initiation of ih* 
explosive should be ttarid-fiom the isii end-and nor {too 
che^nose, a* it is'done in stiiariy torpedoes 

G) ioft jellied explosive* could be obtained by uicbcpotatiog 
3io5%qfNC io any of the Mycol explosives.ns for instance, 
tfae_ones coniaimng MNB. These-jellies could be also mixed 
with pulverized x«lid»Y.j*ucb *• ataiwn nitrnce and/or cork 
powder, thus obtaining solid explosives, The iqi# mii-. 
(i*rea were found suitable foe filling ^h* 5B-ig project ok 
mines. These nrimey exeRSaLn strong Ws^t effect 
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H) Hard jellied pcopellants could be prspd by incorporating 
in liquid Myrol (such as the taes contg 7VS0% of msthyl 
aitrats and .20-25T5 of methanol, or MNB) comparatively 
latg* amount* (2V30%) of /licrocelluloa#. Such mixtures 
Iwrard very uoiform hard colloids without pores or crack* 
tad for this reason .were found to..be suitable as solid' 
rocker propellant#. ' ft is believed that some of these, 
w«XD«rvs were used rova/d The eod of WW. 11 as • fuel 
for-V-l and V-2 rockets 

Because of high volatility of My to 1; . the..propel l eat 
•ricks used io iockets> had to be costed with * special 
suMerial impsrwesHe i*> Myrol • 

. 1) A hard jellied explosive pcepd by gelaitnixiag NC with 
a.asitwe of 91*93% methyl nitrate and V9% ol MNB, ..was 
seed is some boosters " , 

J > A solid, bighly brisaatj explosive consisting of 30 to 
. 40% of 75/25 Myrol mixed with suit* amounts of hydrated - 
n -Ca ait me and lignin chat the ox y geo balance was equal 
approximately to zero. The mixture was found euicnble for 
filling bom be and lead mines 
Notts: 

a) The high brissnee sad fairly high sensitivity to shock ol 
rive IssF'Wataxe was presumed to bo due to the fact that < 
C* - oituire extracted and' bound some methanol of the 
srixiorc, thus leaviag part of mctltyl oitraxe ss free aaasiri^s 
^oyleta. Another explanation of free methyl . nitrate was 
pmiil cnpoaiioi of methanol, which is more volatile 
dura methyl olcrst*.According *> Dt H.V*luv, Mytol* vaporise 
in'(W foorsf sscotropic mixtures coaxg about 25% methanol 

k) ia order to prevent an excessive liberation of free cnethyi 
nitres* ii was proposed - to oir a solvent less volatile 
chan methanol each ss benzene or nitrobenzene. In order ‘ 
to prepare such e suztnre, the reguiv Myrol, which ia.e 
mixture of 75% % methyl nitrate and 25% msthsaol v was 
shakes with benzene or MNB. ia presence of ione water. 
This ceased the methanol to go into the aqueous layer, while 
methyl titrate ■ remised mixed with benzene bi MNB. 

K) .A solid explosive contg )0% ri*t mixture consisting of, 
90 parj* of methyl nitrate and ID pcs pf benzene, pin* 55% 
of hydrated Ca nitres, 10% of finely, pulverized aluminum 
and 3% of pulverized -pest, had so oxygen balance equal 
approximately to xrro. U wss highly brissat and powerful, 
although its nitrogen content was much lower than that of 
TNT (14*2% v* 48*5% for TNT). This mixture «a* proposed 
»* * filler lor warheads in rockets V-l and V-2 

Note: Mixtures of methyl nitrate 90% with; benzene 10%, 
do nor undergo any 'significant chgbge in composition in 
storage* The composition of Myrol mixtures may be easily 
ataf rapidly determined by checking it’s refractive iodex 

L) A solid Myrol explosive consisting of 65/15*Mcthyl 

aitrttf/MNB pUdei^d with NC and mixed with sswdssr ^ 
sad hydrated Ce aitrae. was suitebilr fore see To bud 
grqnides or in wining < . " 

6 M) - A’ solid brisaat explosive coaststiag of Myrol end a 
pulverized mix cuss of K ai trace, mlmmimtum, and pest was 
•bitable' for hand grenade*, land suaes, *«d ,rock'blasting. 


Explperves, PEL Rept 85,160 (1945) 
da Development in Hf)h Explosives, 
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' A •urf*c»-to-nif. piloted nos tile developed 


DG.ROfltcr, Report o* 

2) H.Waiter « il, Gen 
PB Rept 78,271 (1947) 

3) . .J.&Tncbiskel f Che 

pgllaats for Rockets «e 


ft/muT* ¥<rtic * 1 ^ md c l‘*bed at a velociiy^p£Sf |800 

Rcfewic: D*<r*l*pmcat d ^ Guidu) 

Mts.ii.a, Flifhl PufciicnioD.l.Qnd'vi (1P52)^T) 10 A I14-1J. 


(•tarn* (Rkinocctos 
»wm ss the THoesisse 
Pzjhg UI/IV or on 
for Pan ter). 


Eag News 32, 25B6 (1*954) (Pro- 
Space Ships). 


L A self-propelled mount formerly 
■ cnsslseing of an 88 mm A JT gna om 
s modified PxKpfw IV (See also 
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Hetta# Be 549 g. A muface-to-nir, piloted ad ask* developed 
io 1945" ec the Bsched Vcrke GmbH* It wm* propelled by 
hydrogen peroxide/methanol ♦ hydrazine hydrate gad carried 
in it* nose 24 RZ /3 FB«$(qy )rocket projectiles* Lurch 

• weight '4,925 lbs, overall Teftgtfa 20.6 ft, width 36.0", nod 

max altitude 50,000 fu It wae launched vcfticnUy and 
controlled by s radio link to the pilot in coajuaction with 
ground endnr, q 

Reference: K.W.GitUod, DevnlopTOeot of (he Gaided Missile. 
"Flight Publics don, London (1952) pp 114-5. • * • 

• . 

*/**^^ f * • •»okv'accwra smrat cWsisring 

v ‘ o( 50/50 - Chloroaulfontc acid/Sulfor trioxrdc (by weight) 
Reference: R*E*Richardson et al.CIOS, Rept i5-l« (1945L 

' P 6. . , < 

* ^ ^ 

HsWIewftf 41. See xmdat Rocket L*u*cbars. 

, WehnwsaMwaeze w d e f (Shuot-Circoit Igniter) is described 
-in foe book by Beyling-Orekopf (1956), p 216. 

. 'e 

Needle Pelwt Prejectlfa. See Arrowhead ^Projectile, 


* < 


Needle' PrelectIIw, Ses Awow Projecrilg and also G*«se«» 
Projectile. 

— 

4 ' 

Ne ecwd ft* The same given after W I to exploeives nsed 
for rock blasting, BpNotui stumps, etc. The** trpjotitw'. 
were prepared from a surplus miUc*^^*pio#ive called 
Hexdmit, which consisted,^ riezamla (begaiiitrodiphet^fo 
amine) 60-70 *.<LTM dO-30%. : 

Reftry^*. 

?Maoism, Schiese-- end Sprengeisffe, Drq^en (1927), p 71. 



V' . 
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(Horn Dahm*nite).Cta* of tfce earlier permissible 
miWg explosive#: Am nitrate 63 »T^T 10, flour 2;5, 1C 
ni trace 2.0, N4 chloride $3-57 *od c©k* <kf't 2.0% [ Co leer, 
(1918) R 24* j. V;- / : 

^ w, j x 

' HawfynonSf- Austria* oi«* lot Gelatin Dynamite. 

7 

. 

Newnklrekbn Tss«n« Gallery (Scblagwettef^VmrsachaBtxwcke 
io Neoikirchan). See ftfoml aectioq under Galltnea, 
' Testing and.A^oitibschef, Schieso- and Spragstotts, p 248- 
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NotwNuMH (Nw Nobolite). A class OI permissible ex¬ 
plosives used before and after ffj. Table 27 gives some 
examples. 


Table 27 


«• ‘ 


f Composilioe (%) asd •* 
| some properties 

Am nitrate 
JHGtHCf* Up. 

Glycerin 


Cereal meal 
Vood meal 

Nitxocompoemde . 

Na aitrace 
Alkali qhtaide 
DNT 

Talc * _ 

C*y*ea Balaaea.% 
Travel Teat, cc 
Pb Block Crashing,* 
Velocity ol Detoaa- 


1 • 

12 14 

15 

16 

C 

27 i) 

36.0 30.5 

34.0 

54.0 

50.0 

26.0 

30.0 30.0 

12.0 

32.0 

12.0 

- 

• ♦ 

- 

! w 

4.0 

i - 

3.3 - 

• 

4 



9*0 

- 6.4 

• 


6.0 


1 JO - - 4.0 3.0 — 

** •' - 2.0 3.0 • 

- - * - * 3.0 

29.0 30.3 33.1 28.0 28.0 20.0 

|.0 - - - - ' - 

- * ’ *• "® 5.0 

-14 9 *4.6 -1.6 *0.6 *2.8 -0.6 
23 dUgM 230 223 223 220 

- |N^ - 13 J> - 

. «. 4600 - 


Density of Chrtndgo • 

Sensitive as as to - 

Is iriacioa, Xs^siits at 
least: 

Gap Teat, cm 

Heat of Explosion, ** 

kcri/frg 1 

(i* also Nobeia). 

Reference: 7 

P.NarxBm, Jfitfoglycerin, etc, 

441 and 444. • * 


1.20 
Ho 1 
emp 


» •* < * 


6431 


« (1928), pp 411, 


NfimeitfslH <N** V*«cpfe*litc) One of th«* permissible 
«xplpsives< used after WV 1: Am nitrate 70.3, DNT 10.9, 
fjou-r 2.0,. and- Na chloride 16*8%; Trauxl Teat 309 cc. 
References t' : ‘ 

1) Wars ball, v 1 (1917), p 391 23 J*raetH1919), p"13$* 


. German abbreviation ior Nrtmgaaqidio,' also called 
Abbreviation used in this book is NGo. v 


NlpwlftJNieoliiai A type of NC-DEGDN-PETN propellant or ex¬ 
plosive, Ay eloped during WW II St die Kraiburg pirate ei 
the .• Deutsche Sptengchemi* GmbH. Tbs following con* 
J positions a re Hated in Refs 2, ) fc 4 CSee Table 27a.\ 


TABL E 27 a 


Composl tinn (%) 

ond dimensions 

NC( 12.6-1*2.7% N) 
DEGON / 

PETN (unwaxed) 
Stabiliser 
WfO _ 

Graphite _ 

Length of grain 
Diameter or grain - 
Hole Diameter 
Hole Depth ‘ . 

Yeigbt of grain 
Calorific'value, cal/g 


NipoUt 

tubes 

34.1 

30.0 

33.0 

0.75 

0.05 

0.1 

80 mm 
27 two 
9.1 mm 
30 mm 
42 g 
1300 


Nlpollf 

Sticks 

29.1 

20.0 

30.0 

0.75 

0.05 

0.1 

50 mm 
9.1 mm 


Note: MgO was added to neutralise acid developed oa 
decompose ioo, ,and graphite was added «o prevent tbs 
accumulation of hazardous static electricsl 'clitigetv 
For the preparation of ,Nipolit,a water slurry of NC was 
eir-sgitnted io a lead-liaed vessel ,with the desired amount, 
ot DFGON. After 15*20 minutes stirring the mass was' 
centrifuged to remove all bur abput 25% ot water and the 
resulting cake wss. kneaded, st shout W°C, in i Verner 
Pfleiderer machine with rbe calcuisted smount of pulverised 
PETN, some watet, stabiliser. MgO and graphite. After 
about 15 mi nates' of kneading the mass (paste) was trans¬ 
ferred to rubber lined begs where it was allowed to age 
for 48-72 hoars. 

Notes: 

a) According .to Ref 4, all raw materials with the exception 
of PETN were added in the peace mixing stage, while 
PETN was added during ioccorporation 

b) It was cleaned that the aging process insured br'tcer 
gelatin last ion and reduced the tendency to fire durirfg the 


gelatin last ion and reduced the tendency to fire durirfg the 
rolling operation which foriowed 

c) The calorific value of the ms Leri a Is was carefully 
adjusted to between «*30 sad -10 calories sa oermisc ibis 

variation from specification value for the propellant being 
processed. If oucssde these limits, the material was re¬ 
turned to the mixers and the calorific value either reduced 
by addiog ceoUalite b^drocelluiose or increased by 
adding wet paste consisting of NC andDEGDN. Each 
mixer was sampled at least every 8 hours. For • total 
charge of 18 kg s maximum of 3 kg of rework materia! was 
permitted 

Rolling and granulation* were carried out aa follows: 
About 18 kg of the aged paste was passed, about 
15-2Q times, through a pair of vertical rolls maintained 
at '90-180 p (Ref 3).. ' 

Note: According to Ref 4 polling' was conducted at a 
temper a cure not higher than 75 C. 

The resulting sheet (moisture content about 1%U was 
made by hand into s carpet roll aad transferred to the 
press-house where it was kept tn a steam heated oven, 
prior to transfer to the extrusion press. Then the mass 
was extruded at a pressure of 200 kj/cn* and kt a tempera- 
- cure of about SO and,the resulting tubes (or sticks) cat 
into desired lengths, _, * 

After drying- $be cut material for about 24 hours at 
40-50 , the moiaritfe content was reduced to aboil 1%. 

The next operation 7coas is ted of wetting each stick 
of Nipolit with scetOne and pushing .the stick into a cube 
of Nipolit flush Virfa one end. This' left-a> cavity “30 mm 
long in each tube .to accomodate a detonator. The stick 
* .-Nipolit {corej acted as a booster. 

References.' 
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Nitric Acid (Salpstars4ur«). K» preparation, properties and 

“•** d if CTlbe l * tt thm section. Nitric acid 

was produced in Germany during VV II, mostly by the 

ammonia oxidation proceas, in eCrantiuei exceadine UO.Cmf) 


L t I as, in qCfSntiuei exceeding 140.000 

ye * r * >»• al.o available the 

17,000 »na produced tn occupied Austria, Czechoslovakia 
and Poland. / .T 


For the maoulacrura of highly concerurated (hoch- 
konxentrierte) nitric acid, the so-called "Hoko* (q w ) 
process was developed. 

Production of nitric acid in Germany was controlled 
by the Stickstoff-Syridikat. 


Following ia a patrial list of the principal producer! 
of nitric acid in the lestera Zone of, Germany: 

a) Badiscbe Anilin- und Sddafabrik A -G , Oppau 
(formerly IG Farbenind A -G ) 

, l>) Bergwerkgeacllachafi Hibernia, A-G , Heme, Stick- 

atoffwerke, g'aooe-Eickcl 

c) Chemise he Fabrik Kalk GmpH, Koln-Kalk (Fwinded 1 
in 1857)* 

d) Elcktro-Nitrvm A -G , Rhina, bei La u fen burg (Baden) 

e) Farbwetke N&chat, bei Frankfurt a/Maio (formerly 
IG Farbeoind A -G ) 

O' Gewerkschaff Victor Cheotische Werke, Castrop- 
Rauxel 2, Vet ((alien 

f) IG Farbenindustrte A -G with.pfanis at Leverkusen 
(formerly Fried Bayer & Co), Bochum-Gcrche, Ruhr 
(Safer called Che mi sc he Wetke Lorbringcn GmbH) (was 
founded in 1916) sod Herne-Sod in gen, Ruhr (formerly 
GAVEG) 

b) Rabtchetnic A -G , Oberhausen -Holt*n, Ruhr (fot^nded 
in 1927 under the name of Koh leochemie A -G ) 

i) Virtschaftliebe Forachunga GmbH /W1FO) with plants 
at Ernbaen, Kr Luneburg (founded in ,1939-1940) and st 
Langelsbeim, Hare (founded in 19)9)* 

According to Ret 3 the following plants io the Eastern 
Zone were dismantled and shipped to. Poland or Russia: 

j) Christianstadc a/d . Bober, Brandenburg (Dynamic 

.k) BitterfeJfJ South (described in Ref 1) - 

l) Ddbcricr 

m) Heydsfarcxk 
a) Launa 

o) Pin ter i ex ( Bay eriacheS ticks (off A tG ) 

p) Sondetbaumeo 

. r) Volfeo (described in Ref 1) 

References: 

1) R.J,Motley, BIOS Final Repi 889, lte v itr22 (1946) ‘ 

2) V.Kenworthy A F.R.Dell, BIOS Final Rapt 1232, Items 

22 A 31 (1946) ", * ' ► • ■ 

3) F^f.Irvine et al, BIOS Final Rept 1442, Item 22 (1946).. 


NltrsMrmit (Nitrdbaroaite). An early type of aJ«witnb&«d 
explosive. The following mi scutes, described by L.Medmrd, 
Mem Anil Fr 22. 596 (1948) are given in table 28. 


7*U M 


lit ion <%) sod 
properties 


Nkro- 

baxooite A 


Nirro- 


batonite 


Atari aust 
Am nitrate 
NRieglyceriB 
CoUedion coct 
Liquid^BWL.: 
Pscrokwtar 
Vood meal 


-y.v 

82.0 

3.4> 


3.0 

1.3 

1.5 


i.Q 

>9.0 

22.0 

.0.73 

3.0 

2.0 

1.25 


Pb Block ExpeosioS 
(Picric scM - 100) 

(See *C a p * la the 
French Section). 


124.0 


123.5 


Nitrocellulose, Nitrocellulose oder' 
abfavevisted in Gewnsfi to N* (Nitroce 
io this work to NC>.Sec general secti 
Due to che absence of native cotto 
nitroccJluloee was prepared from wood p< 
Following is a brief description of the 
&'W II at die Kriimmel Fabrik of D 
Refs 1 dr 2a 

s) Blenched cellulose in the form o 
from wood pulp), was .broken down 
into flocks and then blown into la 
where the moisture content was re 
1 - 2 % 

b) 25 kg of cellulose flocks wet 
into a nitrator of 0.7 m* capacity 
of mixed acid (MA), prepd by foral 
(SA) from previous batches. ^ 
Note: For NC of 11,23-11.50% ci 
MA consisted of 20% nitric, 62-64^% a 
water; for NC of 14.3 ? 13,)% N .calle 
composition of MA was 22v?% nitric,67.5 
9-10% water. The^ tid^&aitntioo a 
the temperature )0 • 

c\ The contents of the nitrator a 
centrifug,: (one for every 4 nitrate 
minutes al 900 rpm 

d) The separated spent acid (Sd 
filter drums where the’ small ‘to; 
were sepaigtcd and then to the fortifi 
* e) The. NC which was removed" from 
the .filters was carried by a strean 
washers where the bulk of'che me 
stirring wich water 

0 The slurry was then pumped to ■ 
vessel provided with a double l* 
upper one was false, consisting ’ 
• which the wash water was allowec 
, end of the boiling period. Boiling 
atmospheric pressure: 3 bouts for 
hours for SchicaswoUe 
g) After removing the acid water, 
by ja scream, of water into the pr* 
where the material was cooked for 


leas ncd . autoclaves, scarring ai 
•i ,142-143. 


Note; Pressure dooking had a double 
the -viaqoacty 'of NC, to the. desired U 
up 'the stabilization. The details of d 
varied from plant to plant. 

b) A sample of cooked NC was sent i 
if the viscosity of the NC de\ 

method in a 3% acetonic soln) wax 

/ 

range, the charge waa dropped into 
such aa- (he ■ Hollander or Bannini 
NC was beaico for ssvgral hbura,' 
slurry was maintained between 7 an 
periodically. It usually required 3 to *• 
' i) The pulped NC plus water was p 
rotating sieves where more water a 
■mallet particles of NC passed thn 
while the latter particles were r*tai 
larger ■ particles' were removed by 
pulped, while (he slurry oh smalls# 
dr watering .device (rotating drum aim 
j) The dewatered a mall-particle msti 
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betfmiaslhJe 
ur 2>5. K. 

i [ Culver, 


|cfa**tr*cke 

Galleries., 

He, p 248. 


ksiblc •«* 

uvs« some 


6 

C 

& 

50.0 

(.0 

1W 

W 

4.0 

A 

6.0 

1.0 

- - 

U 


[- 

3.0 

1.0 

20.0 

* 

♦ 

i.o 

201 

-0.6 

125 

220 

X 

«■ 

m 

.20 

m 

o 1 

- 

rap 


23 

as 


- 


PP 411 


ibis 
NT 10,9, 
309 cc. 

38* 

ko called 


|Wf ex •*- 

i plant 64 
ing ci 


TABLE 27. 


. Compos! ties (*) . Hlpellf 

ond dimsasiena tubes U 

I Nlpelit 
k Sficka 

NC(12.6- r7.7% N)* v - s, . 34.1 j 

DEGCN 4 . ' 30.0 

PETN (unwaxed) 35.0 

’ Stabilizer .. 0.75 

MgO 0.05. 

Graphite • 0,1 

29.1 

20.0 

50.0 

0.75 

0.05 

0.1 

Length of grain 80 mm 

Diameter of grain •' 2 7 mm 

Hole Diameter 9.1 mm 

Hale'Depth ' 30 «*«n 

"Weight of grain . 42 g 

Calorific value, ca!/g 1300 

50 mm 

9.1 ea 


Note:. M|P «i< added to neutralise sc id developed on 
decoapottfioa, -and ^raphitf vai added to proved (be 
accumulation of hazardous static electrical charge*. 

For ehe preparation of .Nipolit,i water • lurry of N C was 
lirsprated io ■ lead*lined vessel,with the desired amount 
of DFGIIN. After 15-20 miautea stirring the mass was. 
CfBtnb|ed to remove ail bus about 23% of water and die 
resulting cake was- kneaded, at about .50°C* in a ferorr 
PQridmr machine with the calculated a maun ( oi pulmixrd 
PETN, some water, stabiliser. MgO Mad .graphite. Alt** 
about 13 minutes' of kneading eke main (paste) was trans¬ 
ferred to rubber lined bags where ic was allowed co age 
for 48*72 hours. 

Notes: 

a) According .to R«f 4, ill iav nttiuli with Che ccceprioa 
of PETN were added in the peace mixing stags, while 
PETN was added during incorporation 

b) It was clashed. that the aging process insured brttet 
gcUrinixarioo and reduced Che tendency to fire during tho 
rolling Operation which followed 

c) Tne calorific value of (he material* was carefully 
adjusted to between v30 and -10 calories as pctmiecible 
variation from specific a boo value for the propel I go I brbg 
processed. If outaade these limits, the male rial was re¬ 
turned to the suxera and the calorific value cither reduced 
by adding centra lice c* hydrocelluloM or increased by 
adding wet paste constating of NC and v DEG DM. Ench 
mixer was sampled at least every 8 hours. For a total 
charge t of 18 kg a max in urn of 3 kg of rework material was 
permitted 

.Rolling and granulation were carried out as foil owes 

'lAbout 18 kg of the aged paste was Deseed, about 
15-2U times, through s pair of vertical rolls am in*' iard 
st 90-100° (Ref - * 

Note: -According to Ref 4 rolling’' was conducted at a 
t* taper store not higher chan 75 C* 

Tbs resulting sheet (moisture content about 3%^ was 
made by hand into a carpet roll a ad transferred to the 
pccas-houae where it was kept in a steam heated mro* 
prior to transfer to the e*owa*oo petal*- Then the nmas 
was extruded at a pleasure of* 200 kg'cm 2 and he a tempera¬ 
ture of about 80° and .the resulting tubes for sticks) cat 
into desired lengths, > 

After drying- tive cut material for about 24 hours at 
40-50 , the moisture content was reduced to a bolt 1%,* 
Tbs next ope raiioo‘7 consisted of Wetting each stick 
of Nipolit with acetOae sod pushing .the stick into s tube 
of Nipolit flush vTkh- do t end, Thu left, t caviiy mm 
long in each Cube ..to accomodate a detonator. The stick 
.Nipolit {*:»**; acted as a booatcr, 

Refvreocea* 

45 '0,1'Auckland et al,. PB Report 1820 (1945 Vp 5b 
.2) A,A,Swansoo * D*D-Sage*, C10S Report 29-24 (about 
1946), pp $-4 • 

)) I. Ur ban ski, Przemvil Cbcmicany 27(4), 487*94 (1948) 

C A 43, 4463 (l$49) "Recent Development in the Field of 
Explosives* (Translated by Dr Ivan Simon of Arthur D. 
Little Inc) 

4) A. A, Swans do, D. D.S*g*t & L.itSheldoo, Ordnance 
Target Report No 8B (Spec Rept No 2071)» MaOtdacmre of 
Solvencies* Type Powder and Nipolit. by the Deutsche 
Spreogcbemie, Kraiburg Vks. 
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Nitric Acid (Salpecerskure). (is pre 
bcs are described in the. genets 

as produced in Gemtnr during WW U. mostly by the 

quin 


in Germany du 

ammonia oxidation process, in quantities exceeding 140. 
toot par year. In addition,' there was also available che 
17,000 tons produced ia occupied Austria, CtechoSlovakia 
and Poland. " 


% Z 


For the manufacture of highly concentrated (hoch- 
koozencrierte) oirric acid, the so-called "Hobo* <q * ) 


process via developed. 

Production of nitric icid 
by the Sdckstoff-Syhdikai. 

r e« ii • • • 


« Germany was controlled 


Following is a partial list of the principal producers 
of nitric.acid an che beatero Zone of,Germany; 

a) Badische Anikin- und Sod a fabrik A -G . Oppsu 
(formerly IG Faibeoind A G ) 

b) Bergwerkgesel lac baft Hibernia, A-G . Herne. Srick- 
9 • scoff weeks, Vaooc-Eickei 

c) Chemise he Fabrik Kalk GanpH, Kbla-Kalk (Founded* 
ia 1837) • 

d) Elekoo-Niuun* A -G , Rhiaa, bei Laufenburg (Baden) 

e) Farbwerke Hdcbst, bei Frankfurt a/Maio (formerly 
IG Farbeniod A-G ) 

f) Gewcrk sc ha ft Victor Chemischc Vcrkc, Ca strop- 
Rauxei 2, West fa lien 

l) IG Farbeoindustfie A -G with .plants at Leverkusen 
. (totmcrly Fried Bays* & Co), Bochum-Gcrthe, Ruhr 
(laOf called Chemise he Verke Lot bring* a GmbH) (was 
founded in 1916) and lie roe-Sod in gen, Ruhr (formerly 
GAVEG) 

b) Ruhrcbemic A -G , Obeihauseo -Hoiteo, Ruhr (founded 
is 1927 under the name of Kohlenchemie A -G ) 

i) Virtscbahlicbe Forschuagx GmbH 1V1FO) with plants 
sc £mb*cn, Kf Luneburg (founded in .1939-1940) and at 
Langclsheim. Kars (founded in 1939)- 

According to Ret 3 the following plants in the Eastern 
Zone * were dismantled and shipped to Poland or Russia: 

j) Chcistiansesdr s/d . Bober, Brandenburg (Dynamic 
A -G) 

.k) B*nerfeW South (desefibed in Ref 1) 

N 1) Ddberitx 

■ ) Heydcbrock 
a) Lvon a *' 

o) Picsteria (Bsycriache Suck*toff A -G ) 

p) Soodechauaen * ' 

, r) Volfcu (described in Ref 1) 

References: 

1) fCJJforiey, BIOS F»sl Rspt 889, Jtepf 22 0946) * 

2) T, Ken worthy * F.R.Dell, BIOS Final Rapt 1232, Items 
22 A 31 (1946) 

3) FAi.lrvise et al, BIOS Pinal Rept 1442, hem 22 (1946).. 

• 

MlfrsWsnt* (Nicrdbaronite). An early type of aiuminised 
explosive. The following mixtures, described by UNedard, 
Mem Anil Ft 22, 596 (1948) srs' given in Table 28, 


Cssyisiriea <*) sad some 

Nkro- ! 

Nirto- 

properties 

bwooin A 

baronite 2 

AhmUmm 

-5.0 

. 2.0 

Am oitrace ■ . 

82.0 

69.0 

m 0 

Nhrogjyceria 

* 5* 

22.0 

CoJlad ioa const 

• l- 

4).75 

Liqaid^DNTL^L 

5.0 

3.0 

Petr ok am'tar 

1.5 

* ; 2.o 

Wood meal 

• 

1.5 

1.25 

Ph'Block Expaaaiom 

124.0 

125.5 

(Picric acid * 100) 



(See *C a p * ia the 



French Section), 
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Nitrocellulose, Nitrocellulose od^ ' Schi«p«boumwells, 
abbreviated in German to N* (Nitrocellulose, abbreviated 
io this work to NO.See general sec don under Cellulose. 

Due to the absence of native cotton in Germany, the**- 
nitrocellulose was prepared from wood pulp. 

Following is a brief description of the method used during 
VV 11 at che Krummei Fabrik of DA-C, as given in 
Refs 1& 2i, 

a) Bleached cellulose in the form of crepe paper (made 
from wood pulp), was .broken down in .special machines 
into flocks and then blown into large drying chambers 
where the moisture content was reduced from 6-7% ro 
1 - 2 % 

6) 25 kg of cellulose {lochs were fed wiih stirring 
into a nitrscor of 0.7 m capacit|^onta < lning 1125 kg 
of mixed scid (MA). prepd by forofying the spent acid 
(SA) from previous batches. *C K 

Note: For NC of 11.25-1 J.50* tL called PE-Wolle. che 

MA consisted of 20% nitric, 62-64% sulfuric and 16-18% 

water; for NC of 13.2,-13.3% N .called” Schiesswolle, the 

composition of MA "*• 22v5% nioic,67.5-68.5% sulfuric and 

9-10% water. The tidte&MCnitration was 30 minutes and 

o 

che temperature 30 • 

c) % The contents of the oicraror were emptied into a 
centrifuge (one for every 4 nitracors) and spun for 6 
minutes at 900 rpm 

d) The separated spent acid (SA) went to rotating 
filter drums where the’ small com particles of NC 
wete separated and then to the fortifier. 

‘ ' e) The. NC which was removed'from che centrifuges and 
the filters was carried by a stream of water into pre-' 
washers where the bulk of ’ the acid was removed by 
stirring with water 

0 The slurry was then pumped to a preliminary boiliag 
vessel provided with a double bottom of which the 
upper one was false, consisting of » acrceo through 
which the wa«h water was allowed .to flow off at enc 
. end of the boiling period. Boiling was carried out at 
atmospheric pressure: 3 hours for PE-Vollc and 6-8 
hours for Schiesswolle 

g) After^ removing the acid water, (he NC was carried 
by jp stream, of 1 water into the pressure boiling plant, 
where the material was cooked for 6 minutes in stain¬ 
less steel.autoclaves, starting at 100° and finishing 
at 142-145 . 

Note: •Pressure docking Bad a double purpose: it reduced 
the -viscosity'of NC, io the*.desired level and it speeded 
up the stabilixatiorw The details of the* pressure .cooking 
varied from plant to plant. « ' * 

b) A sample of cooked NC was sent to che laboratory and 1 
if the viscosity of che NC <as def’nd by the floppier 
method in a 3% acetonic aoln) was wither, the desuvd 
range, the charge was dropped into a pulping machine 
such as* the • Hollander or Banning-Sey bold. Here the 
NC was beaieo for several bhors r while the pH of the 
slurry was maintained between 7 sad 9 by adding soda 
periodically. It usually required 3 to 4 kg of soda. 

' i) The pulped NC plus water was pumped u*to vertical 
rotating sieves where oore water was added. Here the 
smaller particles of NC passed through ihm sieve 

. while the latter panicles were retained: b£ .it,'' Then the 
larger panicles* were removed by scrapers to be re- 
pulped, while the slurry ot\ a mallei' particles went to a 
dewatering device (rotating drum sieve) 
j) The dewatered email-particle material was transferred 


i > 




">* 


r- 


- 


A . » 


% , 


\ 








s - 




/ ^ 


/ 


/ *- 


-t 








> 


s l' 


G€f U9 


to • fl«ti stabilizer coaaiadag of # cylindrical rtsatl 
whin 2 Jjt NC 'Mi with lira vtttia uadi da# 

•lurry vu brosgfct to a boil. Th«c the wi« vu <U* 
cMiad, tb* jNC «raah«d with war#* aad • utspl# ant 
to tb* laboratory. k-raas-of callodioa cotton (PE-WoUt), 
tk# ibon owxtraJat was usually au/fic»*»t and tho 
■•writ! would pas*, tbt B*rj»a*o-) «utk Tost (Myati^j 
' foe 2 Sour* at 152° C should not product wrt A«a' 

2 ad of NO pn 1 g of PE-Wolls) 

' k) If dt« »• ttrial **i fuococeoo (Se hi* »• wo U*) the 
ibovt traataaat wae not sufficimt and heating had to 
bt continued ugril a satisfactory B-J T*st value wat 
. obtained (Nos wort chan 2.5 cc NO per 1 i of Schitts* 
atilt) 

* “ • 

I) la ordtr to o bra is NC of dm d**U*d N ctatm tod 
viacoaity, several bate fata wvr* blvodad in large tiu 
provided with ttinwra. The hi ended material «m eh#* 
ttitrtd .with a large quantity of warn and run through 

/grit oapa. 

Not*: Grit exspa were mad vessels, conical at tW^kut. 
Tb# slurry cattftd from below sad ic* velocity detfrsesitf* * 
as it flowed upward (doe to the increase in dlkawter of die 
of eh# vessel) to such an tittot that all tb# baavier paxticlta . 
(•wch grit or dirt) dropped to the lower part of the 
vessel while the particles of NC continued to travel upward 
is) After *d#-gritting - , the a lurry was thickened up 

by paasrag It through s dear ate ring reran ag drum for 
final dewatering. Tbs partly dewatered material waa 
asm to « centrifuge where..it was spun sc 1000 epea 
s) The resulting NC waif shovelled into a sine-lined 
itoa container (provided with a cover), where it vu 
. weighed, la belied sod dispatched si the# to propellent 
plants o# so a plant assnvifactoring "Rohpalversesa#* • 

(Raw Paste) , 

o) As the waste waters from the manufacture of NC 
contained so appreciable • mount of suspended null 
. sparricUa of NC ♦ it was required that chess particles 
be removed before the water van allowed to leave the 
plant site. Ooo method was to allow the water to tv* ~ 
through ao-calltd Duoscb traps. These wars cooisl 
vessels with the aactow part st. the bon oca. The water 
flowed from the bottom upward; as the area of the 
vestal increased, tbs'velocity of flow vu reduced to * 
sack *A'extent that the suspended particles settled. 
The accumulated fines were periodically removed from 
tbe vessel. • h 

Noe*: b BWay^.German propellants that were examined sc 
Picatinay Arsenal durtaj WW LI/ the nitrogen content of 
the NC was around 1210.2%, mhicb means that the NC was 
intermediate between the PE-follt and -Rchiesawolle. Qm 
of tbe DEGDN propellants cootaintd NC with N»10.3% 
(See under Propellant*). * 

Stettbacher (Ref , 3 ) describes briefly various methods J 
of manu/actuxe of NC and gives compositiohs of mixed 
acids used for rite preparation of NC with nitrogen' contents 
of- .11.6/ 12.5, 12.75, 13.2, T3.4 and 15.7%. Yields and 
solubilities of various uitraceIlr4oeea io Jil-ether/s 1 cobol 
mixture also given. 

References; v 

^ O.VJStickland # « fti, General Summary of Explosives 
Plantar, PB Kept 925 (1945), pp 50-55) 

Nutting ct ml, hihnuFactule of NC at the JCr&smsl' 
Plant of.the Dynamic A «3 , PB Rept 16,6 66 (1965) 

3) A.Swttbach#t,Sprung- imd Schivsatoffe, Rancher. Zurich 
(1948) pp 62-66. <■ 


NkMwcelloUsepwlvef ( Nieiecrilslose t’repeUmai 
Base Prop# 11 sot). Sea tmdetPropsUaac. 


0 * Singf*- 


Niftwcfclarln ♦ A low-freesiag explosive oil used ia the 
manufacture of sows dynamites, it consisted oS 50V di- 
aiirpchlocohydrin and 20% NG end was prepared by triers use 
of commercial mooochiorohydfin containing glycerin. 

£ P.Naodm, Schiess* and Sprengstoffe <192$, p 115 J . 

Nltrafenw a# Trinl t vs w iat h awe, described in the gene ml 
section, was prepared end investigatod during W U ha 
Getmaay by Dr SchiwMwelschaudt. He recommended eke 

K ata rioo of nietofona from tetra ritro a i t chase, potassium 
oxide sod hydrogen peroxide* arcording to (he following 
mctioc 

CNOj) 4 ♦ 2KOH ♦H 1 0 J a U4QJ JCX ♦ KNO^sO, *211,0 

Hie preference for the above method was tmsed on (he 
claim that the method previously suggested fry Orvos and 
McKm, rf.p*#4ia« oa^« imcboe bciwn 
L hydroxide um hydraxine, ta bnaidoui since, in addition 
to 1 rale of aitrofonn, aydrs mk. 5 acid and sot aitxngen 

(ss was previously beiiewd), is Formed. --- 

Nitrofomi waa liberated from its K salt by dtsCtllnrsMB' 
st reduced j)r«sauce i_n_ cbe priMict of. snUmic acid. 
The reaulring product bad amp of 26.4° as against 

-% nO I • 11 ft f 


22 obtained bv eocav previous iaveac>gscots. 

Dr ScbimsMivchmidt alao, found chat aicrofsnn may be 
extracted from ib* reaction product of aceivlewe and a idle 
acid using liquid oitrogwo dioxide 11 0 9 11 1 solvent. 
This method of a 1 (reform recovery mas considered » be 
of great iaamcrtaace. met the product so obestoed could 
be coavertad to tcaanicroa»ethsoe using only a a avail aaomi 
of eulfuric . acid (See il*o under Texmaitroamthnne), 
Note: Dus to the shortage ol mlfunc acid, which developed 
in Germany during ft II, nay aabsemace which could be 


c« 

of 

sxa 


liquid oi era ana 
crioa of oerr 


used i-i place of sulfuric acid was considered highly 
desirable. For this reason, the uae of liquid oitragna 
ditsldc was proponed also tor the rxwactios -oi other 
nitrocompounds,in sddicioo to oiorofom. 

Nxttoform was found to be aa excellent tust iahibitne 
when io corpora ted in polyvinyl acetate eamlaions and 
also waa found to be superior to Na nitrite in that it did 
not deatroy the emulsion. , 

In the course of die investigation’ ol the ina ct ions 
between ni cry fora and organic compounds Dr Schimmel* 


acetate ssmisions and 

Na aioritw in chat it did 


schaaidt obt^med several substances which wet* highly 
explosive, tub iostance:, 

•) On trciting niaroform .with vinyl-methyl kstone, 
the foil owing ceactioa took place: 

CHjrOKOCH, ♦ CHCNO^-w (O^ljC'CHj-CHg-COCa, 

Tbe resulting Trinlt ra pre py lmethyl Ketone was an 
explosive comparable in power to RDX * • \ * 

b) Vbto a auesm of acetylene wee hiatfed * through 
nicrofona containing s iitds mercuric nitrate the following 
reaction took piece; 

HCICH ♦ OKNppj-o CH a :CH«NQp t 

Interact!ox of* this compound with nitrofom gave sm 
extremely oowarful explosive, believed to be a adz- 
tore of M .Ol (trielmn) bw ta m e end HexnaHreiaehvtmnei 

_ ^ ’ 

CH^CH-CCNOJ.^CKlNO,),-^ CH/CK 

r : * * *j * ^aNo t > > 

(0 1 N),O c H 1 - c H^ c CN 0 p i 

c) Resctioo of nitrqform with formsUdehyde gave Tp- 
sitroethanol; 

HOK>+ CHfNOj) f —w CH l OH-CCNO I ) 1 
R^«^ce ; . W-Hanrar, BIOS Final Rape 709 (49463, pp 7 h 

NJsvnfefwrtne glcrievn.Under this title J.Daniel.Dicrioonaire 
dee' Msucres Explosives. Paris (1902), p 52) described 
so explosive, consisting of NG-+NC jelly mixed with about 
10% of picric acid.* Thi* mi*ture, patented in 1887 by the 
Deutsche Sprengatoff Geaeilscbaft of Hamburg, did not 
prove to be very arable. 


i'' 
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Nitroglycerin ond Nitfoglykol (Nitroglycerin and Nitro- 
glycol, abbreviated in this work to NG and NGc). The 
manufacture sad properties of these substances are de¬ 
scribed in the general section under Glycerin and Glycol, 
respectively. 

In Germany the nitration of glycerin or of glycol 
(ethyleneglycol) was conducted either iy a batch process 
or by a cAitinuous method, such aa chat of Schmid, Meissner 
or Sisut.’ The nitration was made either separately for 
glycerin and glycol, or more often as mixtures, such ss 
glycerin 60 and glycol 40%. 

The batch method of nitration of glycerin, or of glycol 
or of their mixtures at the Krummel Fabrik Dynamit A -G 
may be given as an example: 

•> 300 kg of glycerin was tun into 1470 kg of raised 
acid, consisting of HNO s 50; H^SO 52 and H 0-2%, 
coned in s stainless steel nitnuor which was provided 
with an air*#rirrcr and cooling coils 

b) b order to maintain the mixture in the nitraior st 
about ^tootn temperature, the brine, cooled to aa low 
M -12 was circulated through coil* 

C) After about 25 minuets of nit ration, the sir agitation 
waa stopped and tb* mixture allowed to stand. In order 
to accelerate the separation of the nitration products, . 
70 g of an 80/20 mixture of Na flouride and of ignited 
kieaelguhr was added 

d) The separaxed oil waa ait-stirred at 12° with 400 
liters of water and after removal of the water, the oil 
waa a bestirred for 12 minutes at 4(1 with 500 l of-- 
2% soda sab soln 

e) After cooling the mixture to 28*, while a till continuing 
to arir, 50 g of pulverized calc was added and then the 
mase waa allowed to stand 

I) Tbe* separated oil waa run through a pipe which 
ended some distance short of the storage rank. From 
that end of the pipe, the oil was transported to the 
• tank by meaaa of Iraad trucks 
g) The spent acid\ which in the case of NG weighed 
about 1200 kg aed the approx compn: HNO 7.5, 
75^and 11^0 and in the case of NGe 

/ (ofTOgkgcol) weighed ahdyt 2030 leg and hed the approx 
conq>n: T»N(T- 8.5r HJ50 74.5 and H O 17%, from 
which the buik\of oil had been removed, was allowed 
to stand for hevkral days in lead-lined vessels^ called 
"After-Separators". Tbe separated oil wr.s washed in 
a small auxiliary veassi first with water'and then with 
- - 2% soda ash solution. 1 

Note: The total yield of oil w*s reported to be about 23) 
parts per 1(» of, glycerin. Other plants reported yields 
ranging from to 234, and for NGe 230. 

*cid of (g), was blown by coropreaWh 
air to s'tank and from there to a separator in order to 
recover some more of the explosive oil. Then the acid 
waa transferred to. the Recovery* PWint where the nitric 
acid was distilled off, leaving weak sulfuric acid as 
a residue * 

i) As the waste wash wkter*_o' -operation* (d) and (g) 
contained wmstf amounts of oils (NG, or NGc) it was 
necessary to remove the oils before allowing the water* 
to ran into a stream, lake, etc. This vi« accomplished 

N by allowing the waters to ran through large .ceding 
ranks, loartioMi installed in cascade form 
j) In order to economize on the consumption of nitric 
qcid and to prevent poisoning of personnel all nitric 
acid fumes (as well a* nitrogen oxide gases) weie 
drawn from both the aitrstoc and separator by means 


of . ,ucci<» de.ic, tnd U J tb , orp[ioo I0WC( ^ 

which they were met by a spray of water to dissolve 
them sod form nitric and nitrous acids 
. k> A sample" of wished oil [ see operations (d) and 
(g) ] was^seht to the laboratory for testing. The Abei 
test at S2 -was usually about 40 miouces. 

Not.: The result* oi the Abel Te.« were Muall, higher 
ch»a .io the U S practice. The high German result* arc 
presumably due t 9 die fact chat taleuin oaa used in (be 
■operation ol tbe ml [*ee operscioo (ej. The Amreicacu 
do not use talcum tb improve tbe separation ol NG or of 
NGc from spent acids. 

The Sychco Fabrik of IASA-G also used the batch 
process, while die Schlebuach Fafartk of Dynamit A -G 
had three different NG iodcallatioos: 

Batch plant 

b > ContinuoSa plant with Meissner oterqu* and diaxgi 
separators and washers 

c) Continuous plant-with Biaxri nirracor, sepaiatora and 
washers, installed by Mario Biaxzi, Switzerland- 
In the Biaxzi ioacallation,. which had an output of 
800 -to 1000 kg pet hour, the mtcator wax a cylindrical 
•rainiest sceel vessel approximately 2 ft io diameter; by 
8 ft 6 in deep (See Fig. \, p A ^/ 9 o{ fte£ ^ Cooling wa P 
carried out b /running chilled brine through a series of 
ail coocemric coils suspended inside die nitrating vessel. 
Stirring was earned out with a mechanical Stirrer situated 
xo thee enter of the inner cooling coil and running at *. 
bout 400 ipm. A tangential separator was placed about 2 ft 
below the level o( the outlet of tke nitrator and a 2nd 
separator followed the 1st. The mixed acid uscd in the 
nitration was , approximately 50/50-nitric actd/solfuric 
acid,stored in a tank for at least 10 days and then passed 
through a stainless steel gauze before use. 

Procedure: 1 

s) The nuxed acid, 5 “P^rta, and glycerin v .(ot glycol, 
or glycerin plus glycol) | part, each metered by meana 
of a rotameter, entered continuously and tiraultaocodsly, 
the lower part of (h* nitrator 

.b) The emulsion consisting of niti^ced product (rail) 
and spent acid Jleft the nitrator and waa run Straight 
to ja _tangtntial separator placed about 2 ft below'die 
•Tevek-of the outlet from the nitrator 

c) The separated acidic oil went to a acainlexs atecl 
vessel 1 Vi ft io diameter and 2 ft deep, provided with 

'a mechanics) -stirrer, where the oil wan washed with 
an equal volume of, water, while the spent acid {which 
in case of NG, f hsd [he. approximate composition: 
HNO^ II, H^SO^ 71,5, H O 14 and NG 1.5%)went to a 
special lead separator, called Scheider, This operation 
^ permitted the removal of some additional oil before 
the .acid waa fortified to be reused for nitratioc oi the 
next bath, or before thq acid wai jm to the recovery 
plant 

d) After.fre-waijuqg .jh# oil- with water, ttic er^ulaion 

* 

flowed conriouously into a tangential separator frot*. 
which the separated oil went to the next part of the 
process 

e) The acidic water (which in the case oi NG had the 
approximate composition: HNO j 10.6, . M^SO^ I.J, 
H^O 87.6 and NG 0.7%) went to another separator 
outside <* mound surrounding the oi crating house where 
some 01 J was recovered 

f) The pre-wa*hed oil of the operation ('0 went.through 
(wo v«ss«la in series, each of them equipped’ with a 

stirrer. Simultaoepusiy with the <*il.a x T5% sods ash 

■\ v “ A" W ‘ /• 
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loloioa, measured by a wmotHr,entered the vendi. 

• Thwe# no iipmtioa^f the emulsion between the*# 
vcueli, *ad the oil/ieda emulsion went from them to 
. in ubci (w*»h-hou#e), located outside the ooqM 
twrouadiag (he nitrating 1 house. - 
Note: All the itovt listed optniioca vert conducted in th# 
nitrating bouse. It should be mtociooed that the oitracor 
«u provided on the bottom with « flits piste which could be 
bokta «h«B it-ui-nquirfd to drown a charge. A potunatic 
hUMM tt operated by • handle sc cfa# door ol the bulletins 
vis used lor brtikiai the |lut. The dfovnioi tank, located 
below the nitrecor. coo mined about 5 uoei the volume of 
the aitrator of 95% sulfuric-acid.. 

, f} The -mulsioa from th# previous operation went through 
two separators located in th* wash house. Th# separator 
oil was collected in a rubber lined aluminum truck, 

' holding 600 kg, while th# wash waters went via a 
cascade system to a tunnel leading to the Rhine River 
h) Th# track coatg heucraiised oil was emptied into 
a. storage tank where it wa# allowed to stay foe si 
least os# day to permit the water to separate. 
Note: la a arwtr type of final sertitog house, that# were 


6) Hiding Uat No 35 Explosive: NG+NC jelly 94 to 96 
and 4 to 6* ol a 50% aqueous solution of Ca nitrate 
c) Mining List No 36 Explosive: NG+NC jelly 97 to 99, 

sod 1 to 3% of substituted urethanes. 

* ^ 

Reference#: 

DP.Naoum, Nitroglycerin etc, Baltimore (1928), pp 4431*50 

2) J .Pepin Lehalleur, Poudres, ^. Pari# ilWJJ, p 456. 

. 3 1 

Nitreffycefinsprangsrott (Nicrt>giyc#fii» Explosive). See 
Dynamit. , & 

i » 

NIttoglycarlnpwUer (Nipoglycerin Propellant). A propellant 
based on NC and NG, also called doublethase propellant. 
Prepn and properties of typical-NG prop*liases are given 
in the book of A.Stattbach#r, Spren* and Schiesscofft, 
Zurich (1948), pp 41-4) 

See alao-uoder Propeller:*. 

1 .« 

NtfvoglykaJ (Nitrogiycol), abfaeevaaccd m this book to NGc 
is described in the general section under Glycol. The 
manufacture of NGc »o Germany was conducted in the tarn# 
manner as for NG. Because of high volatility, it i* not . 


6 Slsxxi ttogenctal l«ad separator* placed io cascade end advisab le to uae- NGc alone in explosive _compo# it ions 


working continuously. 

i) The dried oil was removed from the storage tank sa 
seeded, by mesas of heavy robber, buckets of 40.kg 
capacity. 

The average yield of dry NG from the Biasxi plant 
mas 232 parts by weight per 100 pte of..dry glycerol. The 
stability was 14 min ores by the Abel Jest at 81°. Vhea 
the ai trad eg acid was mad# from acids recovered from 
TNT manufacture, it was gooftime* necessary (is order 
to obtain satisfactory stability for. NG) to include from 
0,1 to 0.2% ol fb sulfite ia the soda washing liquor. During 
**• war, however, dipbeayUmine stabilisers were tome timer 
nted when the quality of the NG was oaeedsfactory. 

la the manufacture of double-base propellants, NG 
was used alone, while in the manufacture of commercial 
dynamite-type explosives it was used in mixtures with \ 
NGc (nitrogiycol). X. 

References: 

I) RJSscales, Nicroglyxenn sad Dynamic, Veit, Leipzig. 
<!**> : 


2) P.Naoum Nitroglycerin and Nitroglycerin Explosives, 
Villi am# ft Villeins, Baltimore, 1928) pp 25-179 ft 210-239\ 
)) AvScenbacher.Schieas* and Sprengatoffc, Barth, Leiptig, 
(1933), pp 146-172 

4) O.V^ncklaod et al, General Summary of Explosive 
Pleats, PB Rept 925 (1945), pp 67-8 

3) R.Ashcroft et al. Investigation of German Comerciai 

Explosives, BIOS, Final Rept 839, Item 3, HUSO, 

London (1946), pp A 1/4 end A 2/4 

6) A .Sent bacher, Sprang- end Schivssto/re, Zurich (1949), 
PP 5*62. 

' - ::t - ” 

Nl«reflycerln*NI*rvc«llwUse In elves. Commercial ex¬ 
plosives suitable. for blasting rock* were prepared by 
euxing double-base propellants (left as surplus after the 
termination of VW ,l)-w»th ether ingredients, such ae Io- 
prgahic nitracea and Organic nitrocompounds. v i 

Following are (he composiuona of some of these explosives: 
a) Mining Lisr*o 33 Explosive: NG 30 to 40. NC 60 to 
70 ,with added 0 to 5% of nitxodetivacives of. toluene 
(aod/pr naphthalene) and 0 to 10% ot-paraffio (and/or 
H/w ceotralite, and/or dicyandtamide) 


(although the German a. sometimes did), but it ta satisfactory 
to add NGc to NG in -order to depress the fretting point 
of the Istter. Such mixtures wete used extensively in the 
preparation of* commercial dynamite-type explosives. 
'References: Same a* under Nitroglycerin. 

Nitroguenldln (Nigu) [Nitrogu sordine (NGu)], described in 
the general section under Guanidine was ?repd in Germany 
by treating guanidine nitrate (GuN) with cooed sulfuric 
acid as described by Schnurt (Ref 4). 

Briefly, the method won m follows^ ..“ * 

In aider to obtain W0 kg of NGu, 135 kg of GuN wi. 
: ***** gradually co 300 kg of 98% sulfuric acid while 
stirring and cooling to ^that the temperature was not 
allowed to go above 45 .-The resulting mixture wax: 
nu» into a dilution vessel (maintained at 0°) in *hid* 
the precipitation of the crude NGu took place. By using 
a cenuifugv, the “ crude product was separated from 
the liquid phase. which contained about 20% H SO , 
Tae crude* material was dissolved in boiling water 
mixed with the mother liquor from the previous b**_* 
I**« below), made exactly neutral by means of ins xiim, 
filtered end the filtrate cooled to at lease 43 ° *r low 
pressure. The resulting crystalline suspeq'.oo was 
transferred by air pressure io a centrifuge, . Ibis gave 
, purified kGu with a water concern bf ab^ut 6% and a 
mother liquor which was later used for dissolving the 
J*rudeiNGu of the next batch (see above; (Ref 4). 

The preparation of NGu was also described by Sccctbacber 
(Ref 1). 

Uses of NGu: / 

A) According co Davis (Ref Ti, NGtf in admixture with 

Am nitrate and wax or par.ri<n -w*s_..u**d during W J 
for Spading various bomh^.-Theae composiuoo* were 
fairly insensitive to *bo«> ' e . 

B) During tW U NG* was used either in' propellant# 
•uch as the cool, ,* rot ion leas and flashleax triple- 
base propellent, galled Godolpuiver. or 'in explosive 
com positions.' 

Note: Vheo intended (or use in propellants, che NGu crystals 
were required to he of sock size and shape chat whan the 
ingredient* of a propellant were tolled into sheets, the 


to 
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incorporation wm * «*d rapid. When Intended Jot use 

in explosives, two kinds of NGu crystals were w <h' 
a) finest gram crystsls (dust) obtained by rapidly evaporat- 
log. hot aqueous solution of NGu under high vacuum. These 
crystals were,found to be suitable for press-loading - 

•b) crystals with high bulk density (above LO),.obtain#* 
by cryscalUxiog NGu io the presence of colloids:>uch 
crystsls were found to be suitable for the ceet-u£drftg of 
TNT-NGu mixture* - - 

C) A» »o ouiple <?« the use* of NOu U a hi^i e«- 
plo'iTe may be cited the 1800 kg AP hs,mb in which 
•ome NGu ... pUced i^ the note e /.on of protection 
(bumper) for the more ecoeiri.e male charge coneierine 
of "Filler 109". 

Note: Acceding CIOS Repr 32 >8 (15X5). Germeo pro- 

ductioo of NGu towards the end'V WW it wee about 150C tons 

per month. 

References: 

1) A-Steubeeber, Nitrecell..W 7, 14i-145(»936) (Nirrogue- 

nidin) 

2) T.L.Davis, Army Ordnance 2D, 93 ( 1939 ) 

3) PB Rept 925 094:1, p*>^22 ft H6 • 

4) VeSchnurr, PB Rept .16.663 (1945) A 

5) Allied and E-emy Explosives, Aberdeen Proving Ground 

Md 0946), P i49 8 ’ 

6) A^raitbr cher, Spteng- and Schie#atoffc(1940V p 44. 


, 

Nltroleabutylgiyceflntrinltvot (NitTOiaobucy Iglycerin Tri- 
nltrv«e)-See general section and also A-Stettbacher, Sprang- 
ond Schiesatoffe, Zorich (J949) f p 69. . 


* 

\ under S&iaa Section. 

. « 

N<^"« (NobeliwSA type of permi„ibU 

T.W. 29 “ ” L ^ "‘“ pU * “* “ 

I 
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Cumposition (%) and setae 
_properties 

NG (gelatiawed with NC) 

DNT 

Dcnrin 

Vood meal 

Potato flow " 

Vegetable oil 
>Aa nitra tV 
Am chloride 

* 

Saturated sola of Ca nitrate 
Oxygen Balance, % 

Velocity of Detonation, m/sec 
Tracxl Teat, cc 


Note lit* I Kobe lire 19 


26.7 

2.3 

1.0 

10.0 

0J 

39.7 * 
I 7^ 


26.0 

2.0 


270 


34.0 

32.0 

3.0 

5.0 

1.73 

3750 

220 


(See also Wener-Nobelit) *. 

References: 

1) P.Naoum, Schiessr uhd Sprengstoffe (l927),Vl50 

>2) P.Naoum, Nitroglycerin (1926), p 407. 

— 


f* 


Nltrql . See general section, 


NeWel*’ Sprenoal odar 


Same as Nitroglycerin. 


* An amatol type explosive in which TNAns (txi- 
nitroaniaole) was used to fepUca^TNT. The mixture of 
TNAos 60 and Am nivace 40% was of light yellow color 
with a m p about 75 Vhtch permitted cast-loading. Its 

* brisance %pd sensitivity to o^chanical action 
. were similar to thoke of 40/60 Amatol. It was hygroscopic 

/ and in the presence of moisture the TNAns hydrolyzed to 
picric scid, which would attack metals with the formation * 
of dangerous piers tea, while Use Am nitrate could hydrolyze 
to form ammonia. Nitrolit was used, its some sea mines . 
. and torpedo#*. 

Reference: 

Allied ft Enemy Explosives, Aberdeen Proving Ground. ' 
Md, (1946), pp 110-11. . r 


NfVvspnrvNhva, German rescue eh on the preparation and 
properties of nitropdraffia* is described In ClOS Rept 
33-41 (1943). See also general section under Paraffine. 

NI trap ante (Np) . See Pcotrit (^ETN). 

Nlt ro penf e arythf lt. See Pestrit . 


* Nebela* Wattevdynemlt I. One of the older permissible 
dynamite*: NG 30, Ns nitxsie 31. .flour 30, wood meal 6, 
oapthalcne 2 and alum 1%. Veloc of detonation 3B60 to 
3930 Wscc at d 1.16 [ Msrahall 2(1917), P 492 ] , 

W *ItP? ,tfV r Cflv * J 2 3 * * 6 * * 9 * nn * Metwrial*. Some of the Qe^xan 
Eg** 1 ® ot *** described in BIOS Fiaa3 Rept 609 

(1946)* See also general section. 

i v 

Harm ales Gesvolumen (Normal Gas Volume). Volume of 
gas at normal temperature (0° or 20° C) and primal pressure 
(760 mm) or Gam volume at NTP.- Calculation of the volume 
of gas developed on explosion is described in the general 
section. ' 

[See also A.Stettbacher, Spfeng- «'4id Scbiesscoffe, Zflricb 

(1948);PP-I3-14 ]. v 

♦ 

• * ^ 

MSP. See under Ignition. 

a 

# 

NiMtnNP. See under Ignition. • 

0b«rfl«chenb*h*ndlung (Surface Trearroenx). Sec general 
section under Surisce Treatment of Explosive*, Pro- 

peliaots. Pyrotechnic Com position a, etc. 

• % 


N It restwks (Nitre era rch ) . See geseral section wader Starch . ^ 0 baron Gsrait. A device - designed'in 1944 for con troll in 

i rhf» hair, r .k- . i. ■ •. ■ i _' J* i „ 


NirVetelusI J See general section under Toluene . 

Mltrwes Oxide, N.Q. Same ss GM-1. See ^aleo genet ai 
section. 

Mlfrosyiel. See general section under Xylene. 

Mltrosel Is lose . Seme as Nitrocellulose. . 

Mlfvwxaeker (Nitroejagar) . See general section under Sugar . 


, U baron Ger at, A device - designed'in 1944 for controlling 
oc " urt * of the * it- co-air incendiary rocket, R 100 

-BS. It wa -d cliimtd that the Oberoa device improved the 
chance oi a strike from*a negligible value to a probability 
of about 0.4. 

Reference: TM 9-1985-2 U953), P 23< 

* 

Observing Bullet, caliber 7.92 im. developed by the 
Deutsche Vaffen- und Munitions fa bn ken A “G , Lubeck,' 
exploded with a flash on hitting (he-target, Ths- bullet 
consisted Qt a scvrl canine .Gontsining i charge of whit* 
. phosphorus, a detonator ana s striker with s steel spring. 
The base of the casing was closed with a Usd plug. 

' . Rikrencei H.Pepioe et al, CIOS Rept 33-29(1946), pp 26T 
(See drawing on next page). 
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Octoi*-. Cw> <0C 

niW«mU»., (HX:N-NO.)., c'iiWJ ■ by- the BriU»h HMX 
(Hi* toi.ny’T E*plo/i-#« or High Melnog 
Thi* compound pr**ent »» *n impot.cy 10 

iRDX .oi Cyclonic.) -h« P‘ e P-‘^* ,, 5 e L^rhl .hi. 1 

c, by thr KA-V.rf4hr.0- .lt ... found by foe 

Octogen is mor* sensitive io fncuoo chan Hexogen, but 

is note stable to beau .. .. ' ) 

(Sc* HMX in the iro«r»l section). 

B # • 

OUnfwKr (Stove Pipe). See under 88 two %c*|>oo*. 

** • * a . — . ■ • 

Oflensivtt&r .srinas Trw#bml»tele (Offeosivcwv of » Pro¬ 
pellant). In order to be •«»* that • wsepoo (such am a rill* 
o»_. urn) will not burst on firing, it »*_ accessary «o tno* 
the pressure dr-x-lopci °u waduiikw of cbe pTopelUnt and 
rate of pressure increase ,<Gcscbwindigkcit der Druck- 
■ trigone g). If say of these values, axe greater than cal¬ 
culated for a ptw wctpcfl, the propellant is no* suitable. 
Also, it must be certain that the combustion of a prop*Harr 

•wifi do* develop into a detonation. The faster the rate of- 
increase of pressure of a propellant the greater • i* the 
Offraiifitii. 

This property of a propellant may.be judged from the 
following teat: 

^ Usual fixed charges of various propellant* to be tested 
are fired in a weapon provided with a dcvifce for deter¬ 


mining the gas pressure. The teats are repeated with 
charges increased 25% and then' with charges increased 
50%. Table 30 gives results of tests . conducted by 
3rudwig. { See below ). 

Reference: 

H. Brunswig, Das reach lost .Pul vox, V. da Gruytar, Braun* 

achweig (1926). pp 220-221. 

• * . I 

0*«*l*ne, A liquid rockki fuai- consisting of sbobt 50% 
Vi sol, 10-20% sniline sod the rest being Opcoi (# coti 
car product containing phenol),, ben sene ao<f xfleoe. CMb naiity 
Q.9. It was used in the f ssseriah sus.iU in coo»unca<J* 
with , cooed nitric acid (contg about 10% sulfuric acidX, 
which served as an oaygeo Carrie^ The 
paxta of Optolenc per :\ par* of acid, p« Aeoieticsi sj^mW 
impulse for this mixture was 214- lb/lb/#*c, but. «be? 
actually obtained only 183. This value was nearly equal 
to that obtained when using Viaol/ni«nc-acid. 

Reference: Go Ilia, CIOS Repc 28-36 (1949k P 19. 


p«k sder PAR. Abbreviation of Peoxciabwehrkanone. wbith 
mesas Antitank Cannon, or .more literally Anti-Armor 
Defence Cannon. • 

• a • / 

m . • 

Paletlnel. Trade name for aliphatic ovtho-phibsiic acid 
eaters of rhe general formula p<o- 

poacd in 1927 by Moll *s plasticisers foe NC. Palalinols 
were maaufactursd during VV U.by the i G Farheuiwdustrijr 
and used in some propellants and expdoaivea. 

Following are examples of PelaiitfoJs: . 

PoleHnsI A. Diethyleater of o-pbibalic acid 
Palatlnal C(El*ol|Jt)i butyl ester of o-phthaile acid, 

d 1.0*4) *nd b p 320°C 

Paleflnel NC 0 i-i#o-botyleater ol o-ptuhalio^ acid; 
d 1.0490 and b 0 JlOSjf ^2:°C ^ 

——PaSwftwei St. Dime thy letter of »-pbth*iic acid. 

PalatinoUare practically aoc-volauWsa advantage ©*** * 

camphor) and do not become rancid in storage (so advantage 
over castor oil). , . 

References: . 

1) V.Kxaonich, Kuostoffc. Lehman a, Berlin (1943X P 40 

2) * Chctxiacbc Unteraschung det Sprang- wad 

Lundstoffe, Vieweg, Braunschweig (1944), p 161. * 

r 0 

% 

Paotafatllf. A dynamite'tmaaufaccured mof* this 50 years 
ago at Oplad*n, near Kola: NG euhed with oapehmleae 70, 
kieseiguhx 20, Bt. sulfate 7 and chalk 3%•[ Daniel. Dic- 
tiooaire, Paris (L902), p 399 \ 
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Charges 

Usual fixed-— 
l&creasad 25% 
lacreaaed 30% 


Semg I • 


Gas 


Pres 


(um) 

620 

1000 , 

1160 


Table » 

(Offensivitat) 


tase * 

Gas 

Pressure. 

Pressure 
_L-ifK tease_ 

Gas 

Pleasure 

Press 

r % • 

. (am) 

Atm 

% 

(am) 

Am 

# 

540 ^ 

* 

1 ~ 

400 * 

- 1 

61 

BOO 

... i 60 

48 

890 ' 

490 

U> tf 

1040 

240 

30 _ 

1300 

| 410 


Notei Of the three samples the last has the highest Offensivitat because the pert encage increase ia pressure is 
the gjeiteat. I 
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(Armor or Armed VehicJe) (In coliaboratioo with 

K * F - KemP ‘ ol 

foii. U .tV.r~a .IsTci.^ 0 ^ * e b "™"* iTClu<w ^ 


a) AuAtloronqspwixeJ (AufklPx). Light armored re- 

coanaissmnee vehicle/ < 

b) Flokpuoser (FLfkPi). Special vehicle with full 

armor cover: used weapon 

c) Fllrjtfltltpofli' Armored observation car used 


r ♦ 
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with front line support aircraft t 

d) Funkle«kpor»»er. Radio guided, light annored vehicle 
for upccial uses 

c) Funkpanxar .Armored vehicle for troop radio communica¬ 
tion " - 

0 Gspunxerte Munitions transport Kompfwogsn. Armored 
vesicle for transporting ammunition. It belonged to the 
class of SchtttzcapanMrwaero 

g> Jogdpanrer (JjdPt), called also Pontor|bg*r (PxJ ag). 
Tank desuoyet, task hunter or pursuit tank. It was 
a highly mobile, ligbtlv armored and heavily armed 
combat atxomodve vehicle .constructed of ,a half track 
or tank chassis and designed to catch up wirh and 
destroy enemy tanks. Like a tank it was able to leave 
roadways and maneuver over rough terrain - - 

h) L and •# on* wr. Armored amphibious troop carrier. 

i) Luftlaodspbnaer. Light armored vehicle used with 

Airborne r 

j) Mtinl tf onatron sport Kompfwogso. See -Gepansertc 
kln&itcoo a transport Kampfwageo 

k) Ponxetbefahlswogen (PxBefVg) Corntnander's tank. 
It canied a supers true cure, a two-way radio and a 
minimum of armor and arms 

l) Pwnxafbwsbochtuogiswojen (PiBcolg). Armored car 
used for artillery spotting 


tins 

m) Pe*serfoger. Sec Jsgdpaozer 


a} PentiAamph.at^'' (Pzlplw oc PaKpfVs), called 

also Kompfwogen (KpWg), Panssrwopan (PaVg) . or 
simply Panxef.Was a heavily armored automotive combat 
vehicle mounted oo a exactor (such as a caterpillar 
type) sod capable of traversing very rough terrain; 
used in organized front line units for a spearhead. 
Note: The first "tank was built during W K by* the British 
and used in September 1916 on the Sousee. in order to keep 
iJfCfst^xfee construction of the new weapon, it- was listed 
in shop ordeiar-as^A. Water Carrier from Mesopotamia and 
tSift name was lscerihortcned to'*Tank*(Ref 8) 

o) faniwkwnpfwaftn Flommanwsrfet. Armored vehicle 
equipped with a flame thrower 

p) Pansarmunltlonstrwnapevt K CMPpfwagen.Sce Gcpanzerte 
Munirionatransport Kamphragen 

r) Ponxatspanwag**i (PzSpV or PS W). Rapid , lightly 
armored vehicle'for reconnaissance 

a) Panaarwaqww.Sec Panierkampfwageo 
t) P«ftssrw*rfer. Armored rocket projector 

a) SchvVxeftfismxavwofaft (SPY) Mulripurpos# armored 
car used with Armored Infantry;c g to transport personnel 

- or ammunition 

w) SelbstfsIiHwfatta <S£l J?t Sf)^ Self-propelled artillery 
cooaisetog.of gun mounts' (guo carriages) which had 
their own motor power to carry them-into combat* Each 

- mount could.have protective armor and heavy caterpillar • 
treads . to enable it to -leave roadways and maneuver 
over rough terrain. It differed from Tswwd Gifti 

w) Ssftdetkrsfriwhrsswfli fSd)Cfz). Any specialized vehicle, 
auch-as a tank, tank destroyer or *elf-p rope Usd mount, 
might be designated as SdKfz % 

a) Stvowsanaer (StuPz), called also StunapsscHvta 
(StuGcscb). Front line support armored'vchicles ^supply¬ 
ing overhead fire power'agamstinfantry.’ 

-Following -4s. ra -brief -deacriptioo of tank dcvelopmant 
io Gvmjmny before and during WW I|t ' v 

Due to the restrictions imposed the TreAty of , 
Versailles (1919), the^'Germs os did not have, the right to 
build casks. Nevertheless .they bypassed the restrictions 
and started to build tanka as early as 1926, when Rhein- 
me tail Co came out with a 21-ton tank armed witVa 75 +m 
gun. In 1927-1923 the ' so-called LendwIrtschsffHcher 
Schlepps*, abbreviated as LAS (Agricultural Txactoc) was 
constructed, which by a clever arrangement, could b* 
easily converted into s tank sod this was Uter done. The 
resulting tank was designated as PxKprw I or SaKfx 101. 
Its first variation (Model *),“ which sppeofed’ d* 

Spanish Ovil War (1934) .weighed 5.7 tooa and had a max 
speed of 25 mpb, while its second variation (Model b) 
welkhed 6 tons and had a nax speed of. 32 mpn. doth 
models were armed with 7.92 mm machine guns, MG.-I3 
(Drortc). The chassae of Model b, was also used for the 
commander’* tank (PxBefWe »). for the lank d^wory 
PtJeu I • which «i» arsmrd *with a . 4.7 ca 1 Pak (I 1 iM 
for a self-propelled mount carrying a 15 cm *1G 33 (15v mm 
medium infantry gun) 


.-4-r 


Seveni| ocher tanka were constructed in the period 
before the N.us repudiated the txescy of VerssUlesTbut . 
the real work stxrmd after 1933 when the following plants " 
went into tank development and production: a) .Friedrich 
u fUpf, ^ ^ Cni ^* W MAN. Nurnberg; c) Daimler-Benxi Bcrlio- 
Msnenfelde; d> Henschel, Kassel c) Rheiomrafl. . 

Dusseldorf. 

,„, J he deiign project was a 10-*on cank begun ia 

^• rKplw i h ? SdK ^ 121 »*- eventually 
aeyeloped. The hapdliog of chi* protect set the pattern 
for nearly all the tanks developed up to abbut 1941 , such as 

6091 Ucks (designed by Hea^d 
in 1937-1939), but they were never mass -produced. 

p*Rpfv.ir 

The ongmal innk, PxKpfw fl (SdKfa 121) weighed 
about 11.5 tons and carried one 20 mm gun (cither 2 cm 
KwK 30 or 2 cm Pak. 38) and one 7.92 mm MG. Its max 
speed vi* )0 mph. The «*oL-"*»* made io several modifies- 
Cions (a, b, c, f, g & j). Its CMnii was also uacd for a 
tank destroyer, a self.? rope l led mount .etc such as: ■ 

a) Tank destroyer, nicknamed Morder l| (Maiten Hland* 

■ design*ied . 7.5 cm Pak suf Sf II (SdKfm 131) whicl£ 

carried one 75 cm A/T gun pattern 40/2, 46 calibers 
long. Vt 11.6 tons.and max speed 25 mph. lea modifica¬ 
tion carrying one * Russian 76.2 mm^-A/T gun «|i 
designated 7,62 cm Pak <r) suf Sf U A6*t B (SdKftl3Z). 
Note: Marvtr 38 is described at the fad of this sectxoo • 
under'Czech tanks. . „ v | 

b) Self-propelled mount nicknamid Wasps (Wasp) 
and designated 10.5 'em iFM auf\ Sf U (SdlOx 124) ' 
carried one 105 mm light howitzer known as 10.5 cm 
1FH 18 Nygotai %t 12.5 tons,max speed 25 mph / 

c) Self-propelled mount, designated 13 cm *IG 33 auf 
Sf II, catried one 150 mm medium infantry gun (howiezdf), 
pattern 33; total wt 12 cons, max speed 23 mph 

d) Flame thrower tank designated as PxKpfw II <F!W) 
or Poftsqtfcampfwawan II (Flonw^sowerfer), carried, two . 
flame thrower* and one MG 34, wt 12.6 tons and max 
speed 34 mph 

e) Recoftnaiassnce .tank, nicknamed Lvehs (LyVtrl 

and designated as AufklPxII k IPxSpWqll (SdKfz 123) 
carried one 20 mm gun (2 cm KwlL 38) and one Uu . 
Wt 13 coo* and max speed 40 mph. . ' - 

> PxKpfw III 

Aljpough the design of PxKpfw U! started several 
years before W II, the tank did not reach the front until 
1941, later than the PzKpfw IV. The tank 111 was known in 
se veral modification a and some of them were equipped 
with torsion bar., suspension designed by Dr Porsche. 

Iq general PzKpfw 111 was considered one of, the'moat 
Original and successful Getmfto tanka. About 6700 Of them 
were produced between 1941 and 1943, moat of then at the 
Daimler-Benz factory. 

Following are the principal tank HI versions «■ well 
a* a flame- thrower and self-propelled mount* utilizing 
PzKpfw ID chassis: 

s) PxKpfw IH ; (Models ; A,B.Q& ir E) (SdKfx HI) 
were tanks weighing .T8- to 20 tons' armed with one 
- 50 mm short barrel gun (3 co KyK)^ad two MGs 34* 
Max speed 28 mph 'A-* 

b) PzKpw III (Models F t ’G A H) were tanks weighing 
-about ,^5 -tona aad armed with OQ* 50 mm short haml 

/ gun (5 cm KwK) and two MG* '34, 'Max -spaed 27 i 0 f>L 
Note: The shovt gun fired a 4 V\ lb shell at a mux vsl of 
2250 f/a. p ■ , 

c) PxKpfw 111 f Models j, J(Tp) & K 1 were tank* 
weighing ahhut .24,5 toqe and used with one 50 ** 
long harry 1 gun (3 cm KwK 39) and two MGa 34. Max 

speed 28 inph. ... - ' * 

Non: A* the short gun of previous models proved to be 
inefficient against America a medium tanks M3 (General 
Grant),' ]' was replaced by a loag xua (60 calibers' long) 
which! had a much higher naixx vet. Model J mafktd Tp 
(Txopen) was insulated a gain at African desert heat. 

a) PzKpfw 111 (Models L, M, N k O) were tanks weigh¬ 
ing about 24 tons and armed with two MG* 34 and 
one 75 .mm fun <7,3 cm KwK) ot one 37 ran long barrel 
gun (3,7 cm KwK 39). Max speed 28 mpb 
jt) Commanders tank, PaBvfVg UK (SdKfx 143) weighed 
‘ 24.5 tons xod carried s dummy 37 mm or 50 •« gun 
and rwo MG a which might also have been - duinmfva. 
lWi . Mat speed '25 mpb. .—- ' 
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% .Flmdimra Mk, PxKpf« fll CF) 

warn BJ.wsigftwd 73^7 «w» *ad Wtied om Aw 
«hfl»*v ad W MGi* 54. «fc& «!*«<* 22 *ph 

g) An waiter* ft e*nfcy, nicknamed KwqalWit* *«d dasigoaetd 

FUnmin 111, cxwiad on# 30 st* mm AA gw* c*il«d 
3 cm Fixkxwitting Uk 105 * 

" h) StfrpoMlUtf noun's d«*i*wutd M Sry#M*tf*chw*i 
, Ill CSiuG m> w*ff in ehiw vpninu* 

n.S4KfiM2 cam** • one. 73 »m sb©« ■■«*«*' 
gua (7.3 cm'XwJC L/24). *< Z6 iflfli nod tons ipetd 
2B mob 

3) SdKIx 142/1 cvfttd ooa 73^ ma loo* •••suit 
‘ *un (7.3 cm K»K li/43 o* 7.5 c*», K*i L/48). 

Wt 26 eon.* nod max if>«*d 2*. mph 
,3) SdKf* r42Z? cnrtjad oo* 105 am' assault bownaof 
(10.5 c* Stair42L/2S7. »i 27 coon and ana npcod 
, 23 mob- . ' 

■ ******iv - 

Th* week- an lb* dov»k»cw*ttti ol PzXpfw IV b«gaaai 
the Knapp plant an aarir a* dw lutwwr OI I936 and tb* 
tank wii acrotily «a*d in the PoU*tf»fl939> and F ranch 

(1940) campajfna. ^ > * 

Following am tfcs ve**»oas of tank IV aa well aa tb* 
**lf-pK>p«!le3 - mounts utilizing ‘ chassis of s PxKpfw 1Y, 


salf-propelled - mounts utilizing ' chassis of *, PsJCpfw |y, 
PzKpfw UI/IV: PkJSx IV or Pzjl* IU/1V: 

. a) PiKpiw IV (Modsds .A, P.G.D ft E) (SdKfi 161) w«s* 

■ :j "' tjak* 24*A tana »od iiaad with ooo 

73 mm *iti t '24 calibers loog add two MG* $4r"U* gt~ 
. speed 28 m ph 

* bJPxRpfw IV (Mod*la F ft G) (Sdtfx 16171) and (Models 
F. J ft JC) SfdXfx 161/2) were tsnka weighing about 
26 toaa and armed aa follow*: ooo 7.3 cm K«K L/24 
ok one 7-5 cd KwK 40 L/48 for-modal* F sod G, aad 
ow 7.3^em *w* L/48 for sod*!* F. J ft X 
Noma: Tba 73 mm pm. lA caliber* Ion*, fired a 13.5 lb 
shell with a velocity ol 1630 f/a, wbil* tba 75 m gw. 
4S calibtta loo*, ficad tba M»t shell wills a velocity of 
2600 (/ a 4 

C) Tool desowyer designated aa Jatdpooaar IV (JgdPz 
IV). IV (PzJlf IV) o« SdKf* (62.weighed 

■ bout 26.5 «*•* nod ctmcd eidar a 75 mm «•«•»!( 
goo, 48 call baa* ioa* (7.3 cm StuX 42. L/48) ok a 73 aue 
assault gun. 70 caCb«*s loog (7.3 cm SkhK 42, L/70V 
Tba nbab« waigbad a boat 26.5 waa and bad a max 
. apaad of 25 «f>b .' „ 

Moia: Tbip waapoa waa liaiad by G.B-jaitatc u a tail* 
propall ad taoant. 

a) 8.8 cm Pak 43/1 •** PiKpfw IV (SdKf* 164). nick- 
ianad Hwralaaa (Bomat) conaiattd of aa 68 mm A/T 


S oo a ^ank IV cbaaaia. Mo* wal of tba gun «m 
1 !/*-• "t%« waapoo •aanrad aoc^aaafuUy a< (ha 

Rut sites front and was Utar 'radanigaatad ■* HnWn 
(•a«. balow) 

b 8J CM Pak 43/1 auf Psjil* Ql/IV, daaiasacad also 
8.8 cm Pok auf Sf IV and nicknamed NkaWa (RbisocOfoa) 
cMMSttd of aa 88 mm. A/T gun, 71 caliber* long on 
■ tank FV chassis. Tba anacMbla* waigbad 26 tons 
and it* mat spaad waa 72 opb 

Notes: Tb* goo of the Nnabotn liiad •» 22 lb. shall with 
* mux *«i of 3280 f/a. Tba guo in tht Tiger U bad cha mbk 
muaxig valociey and uaad the same ammunition 

tba Horaij s« sad tha N as boro wars listed by G.B.Jarrvtt 
aa talf-ptopcllad mounts 

g) Self-ptopalJcd noa&u (Salbatfahtiafatta* IV, »b- 
btaaiawd sft, called also assault guns {StiKsspaschutsa) 
•listed in the following do dels: 

1) 2 c» Flaksietliog id Sf IV. nicknamed Wlrbal- 
wind (Whirlwind) was a 20 ram four-barreled AA guo 
on a tank IV ckeasia. It was used since I$M 
2) 3.7 cm FWtind Sf IV ( aicknamed Ostwind (East 
* ^ find) was a 37 sim AA gun mi a tank IV chaaaia. It 

was used since >1944 

37 10.5 cm StuH 42 L/12 auJ PiKphr ifV. dmignated 
—"alro aa 10.5 cm 1FH 42/anf Sf IV, consisted q4 a 
105 mm light bowiesar, 12 cslibara long oo a codified 
tank, IV chassis. It weighed 19.2 tons and had'* 
max speed of 25 mpb 

' 4) 15 cm SniH 43 (or 15 cm sIG 33) auf PxXpfw IV, 

dealasted ■* SdJJc 16J, eoo*i*ted of a 130 mm 
media* heavy infantry pin 53 00 a tank IV chaaaia. 
It weighed 29j*wa and had a max speed of 2.5 ®t>b. 
It was also called Stvrmpemer 43 sod nicknamed 
•*w*wnbfc (Grixaly Bear) 


3) 13cm aPH i%'l auf PxKpfw UI/IV. al»o dtaigaacad 
15 cm sPK auf Sf IV (SdKf* 166). comststed of 
• 130 ** medium beawy howitssr on a tank Ul/lV 
” chassis. It waa nicknamed Hem**! {Bumble-Bee). 

ft 28 tons and max spaed 25 mph . 

. Some modified tank IV chassis were used as ammmuiioa _ 
carriers.. <hUm!«»•«•***•*> tod 00* of ,«be ueita canted a • 
crane and sheUa.foc heavy Mortar* KmA sad Tlw. (See 
Thor and Karl Mocutt \ 

. Most of cha above tanka ^ar# vary sutcassful ie die 
ievaaioe of PoUod U939), ^algi««. Uollatfd end France 
(194C) but proved to be inadequate during the campaign', 
in Russia (1941) when the bcavict T-34 caa|r %a* eocownteced. 
As reaulc of thie failure, complcta fevi|iieo « ®e Geratas 
tank program waa ordered'(ip 1941) by the High Command* 

It waa decided to develop much heavier modala.e % , 3« tone. 
Thi* did not. mean, thm< pmductio® of all 

previous models stopped- Over 10,000 PrKph* 111 *«d 
p iXpfw IV were produced in. 1945-1944 and only about 
lOOPxKphs U tanka _ __ - . 


The tif< tank coastnkctad under me new program wee 
Che Tiger U (Pi. #• P>Kpfw V\ (P) dmgned oy ’ Porsche^. 
As it did oor prove u> be very aucCesaud aa s tank, it* 


chassis -wea— modified— sod-used for cha tank destroyer* / 
¥*4 lowed sod Eleferit (ElepheeO (See below) I 

Slightly lain (in 1942) appeared the tank developed ’ 
by_H«pachel_Co-ni .designateg_aa. JTifev I (HK JTiii model 
waa adopted for Bervice* and i«s production acarcwf in (be 
fail of 1942 

Ac abnai che asm* penod another heavy tank known ax 
the Ponther was developed aod went into ptoductioa early 
in 194 3. This tenk was 10 tended to replace Faoacr Ul and 
Panaar IV because Ti«r l. called iiqck 1943 Tiger C['OV 
PsJCpfw VI (E), gave rather inadaauace w?ifTt« the Russian 
h00UUdesign ol fhe tank was otd^red'V the High Command 
is' oedar to meet all (he requirements of the (root. The 
newly designed tank was called Tiger 11 or Kiag Tiger (See 
below L * 

Following ia the list of Panther* and Tigers: 

Penrhwr (P,zJCpfw V) 

a) Basic model of the PiKpfw V (SdKJ* 171) Pertfber 
weighed 47 tons and earned one 75 mm gun, patxarn 
42 u.5 cm KwK 42).and rwo MGa )4. It carried a 
4" g“° in the top front, a 3* gun in the bottom frooi 
and 2* guns at the aides. Max spaed 30 mph 
Noeca: The tank cotoyed immunity from most Allied pco- 
iactiies4 as Ur as its front waa concerned, box the eadee 
could ,6e penetrated. Its 75 mm gun we* capable ol fttfag 
e 15 lb shell with a mux vei of 3066 f/s.’Tbe most striking 
feature of this esak was (he long froots! place similar 
to the one found , in the Russian r-34 x taok. Many of the 
Panthers were 'Covered with a cement - like psate, which 
had a’very rough surface. The. past* wee intended to prevent • 
magnetic mines sticking to die tanks, (some mince were 
drawn to the tanks by mesas of magpets) 

. b) Tank destroyer Jewd P*tier V (JedPs V), Pxjae V, 
SdKfx-173 or ft.8 cm Pak,43/3 *«f PxKpfw V, weired 
31 tons sod bad s' max apeed of 50 mph. Its 88 mm A/T 
guo, pattern 43 was capaUfc-wf firing a 22 lb ebell with 
e velocity of )280 f/a, 

- T»*er (PaKpfw VI) 

a) Original model, PiKpfw VI (P) or Ti*w< I (P), was 
an 80 too tank developed by P®rj*he. the designer of 
the Volkswagen and Porsche ajuomobile*. The tank 
*. was equipped with an air-cooled e^eiie and an electric 
drive. About 100 tanka were built^W^ * flipped to the 
Russian front foe testio* under battle cVxiditiona. Because 
of some mechanical failures, the tank waa not accepted' 
for service and preference waa given im the taok liter 
^ I (H) developed by Heoachel (5c« below). Meanwhile 
Porsche, modified the chassra of His tank and converted 
it to a self-propelled motor carnage known aa "FetdinendT 
PxJat VI Ferdinoad, SdKfx l84.JagdP* VI (P) or 
Tlgac Paraeh*. It was equipped with one MG and oot loaf* 
barreled 88 mm ^un (8.8 cm KwK 36), very effective 
against armor. This tank destroyer was superseded by 
Slats'* (Elephai*), designated as SdKfz 184s, which 
carried one MG sod one SB mm A/T guo , 71 calibers 
-long (8.8 - cm Pak 43, L/71)- The ensemble weighed 
about 75 ton* and bad. a max speed of 22 mph. 

Note: F. von Sen gar und Eceerlio (Rtf 9, p 192) called the 
above tank destroyer, the jpdPx VI Awsf Persthe,and gave 
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u. piopem.. follow.: wt 68.8 metric ton. (about 7i 6 

and one*MG^ T ” c * hb «* '•»* (12.8 cn. P.k, L/55) 

bl ae *|*r <1 ^ Co .nd adopted 

(hi « sdri^T^i^I * 7 "“ p "*‘ p *K P h; vi 

Z*L 7 1*** e -d “.ho C a •X O, 

these tanks were produced that y* W - yhe wt of the 
“ . *** 60 <0o *» *naa speed 25 mph snd it 

wo^ug? 5 10 ' 5 “ i,bcr * Jon * (fl - 8 cmKwK - 

L } lirr'Ll* T,, r ® ««"*««! pikp<* vi <b> 
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, —. . f — 1 'it. it incorporates 

^d*« sloping frontal place armor (6" chick), which had 
proven very succeashii in the Panther design, .it* 
side ar*or was slightly thicker than )». Th? tank was 
designed for subcneraioo up to 1) ft and all the ioii.ls 
were made waterproof by uamg rubber aeals. it resembled 
cha Ppnther in appearance „ but was larger and more 
effective in performance. Although its design wa s 
finished ooly in 194), mote than 500 Tigers U'were 
produced by Hcnschel Co before the war was over 
V JogdponKw, VI (JgdPt VI) or Phaser 

® VI- 8) a "7 7 ton armored vehicle* 

built by the Nibetungcowerke. U carried one MG sod 
ooc 128 mm A/T «ubV> 5 c.lib*,. Ion, (12.8 cm Pm,- 
\ L 55). Max apeed 22 mph 

*> or Tlgar Joger was a 77 ton tank deatrwer 

equipped with a 128 mm gun, 66 caliber, long (12.8 cm 
Pak 44 or 12.8 cm PJK 44). Max speed 25 mph 
0 Sfurwieigar (Sturmpaaxer VI mic 38 ’em Mdrser), called 
•iso Sturmmorsat was a aeU-propellcd mount consisting 
of a )BO mm Rocket Pro,ector (J8 cm Raketenwcrter 61) 
mounted on a Ti^-f £ chaas.a. It weighed 68 tons 


—-- I • ^ VIIMWXlHf 

sod had a max vei of 25 mph 

Ciach Tonka 


During tforld W-r (I the German, also used lonv Czech 

“ ch “ . lhe , ^-38, manufactured by Skodawerke. 

PiUen. The original model, built before Wrw IL was de¬ 
signed by ebe Germans sa PsKpfw 38(t). It weighed 11.2 
tons snd carried one 37 mm gun 37 (C*ech) f 3.7 cm KwK 

: 37(C*wch)!lt. max.mJ L V„ 

Because the above 37 mm gun had in auf fie icn t, armor 
• penetration, « waa replaced in 1947 by a more powerful 
gun, the 7,3 eta KyK 40, L/48. It. had no muuic brake. 
:At the same time the speed of the tank waa increased by 
installing a more powerful-engine. The resulting ensemble 
wn* a cank deacroyer designated as iagdpMvxar 28(f) oiclr 
oamed Hstxar (Baiter), It weighed '17^5 tons and had a 
max apeed of 23.5 mpb. It also carried one MG )4. 

Note: "Hetzer 1 * resembled in appearance PcJog 13(Schw*lx) 

* except chat the gun on this Swiss tank • had a' mux^de brake. 

AnoAer version of T-38, designated JogdPx 38 Flam, 
earned a Name thrower in lieu of a gun .Ocher T-38versiooa 
served as self-propeJJed mounts; the first 5P moimc, 
designated 15 cm sIG 32/1 ewf PxKpfw 38(f), carried a 
150 amt medium heavy infantry' gun (howitzer) 33/1, the 
second, designated 2 cm Flak auf PxKpfw 38<f>, earned 
a 20 m bb AA guo. mod the third, nicknamed Mord^ 38 (Marten 
. ) 8 ), existed* in rwo modificadooa: one, designated SdKfx 
138, earned a 15 cm Psk 40/3 L. 46. while (be ort*r 
deaignastd S^lCfx 139, earned a 7.62 cm Pak 36 (mss). 
k ***** r), * r « WM * U<? * ,Aok destroyer Mafw ||, which 
is/briefly described above under PxKpfw 11. . 

Some of the French tanks, such as the Lorraine, Renault, 
Hotchkiss,, and Char B aerved aa gun' carrier*. One of the 
foreign tanks used by (fae German * was the Swedish 
Lsndmwarka (L-60), designed by Veisa. The tank was 
built during,VW II at Budapest (Ref 7, Dp 110-115). 

Theee were also 'many wheeled armored Cara built 
Ip Germany. Some information about them is given by 

Jarxstt (Ref 7, p 116). 

Several Cqivdevettl Tank* other than those previously 
Ksaanooed and also tank destroy era were designed by the 
Geraaoa, but none of them was out into production.- 

Following is a partial list of these vehicles: 

a) Lsspmd (Leopard). A 28-ton tank developed in 1942 


at Daimler-'Benz plant (Ref 5, p 10) .* 

b) Mm (Mou.t) A J 00-ton colt deye loped in 1942 

by Ponwlic « Nibplungen .. fcetke. It w *. equipped 
^ C lT * 1 ** m * ..inTitci 1 (P) ind canted 

<R.'fv,tTr.ir: tev "“ MG * ‘ o/ ‘ ,We 

c) K^’pp-.Mnu. tKtupp Moubc). H««y tank.; 110-1 JO. 

d " elcwd ,n 1MJ ^ 4 a 

d> iWi.a 6 ianka o( which E-U» w.i . , U p,t.n e , V w 
" iq 44 150-140 - ton*. The fe- ‘A-* dtngatd ,n 

19.5-19^4 hy the- to|mMt«,, t aii ol AdleTwerke, 

und ' t, d»«ct.oo of 1IWA Ulceteawailenann) 

T 1 ai * ( , 0e “> ••• • 100 -ton tank which canied a >M mm 

r ar <no< ' ockel (R el 4, p 6 ) 

f). 1 SQ 0 -t<m tank mounttng an 800. mm juo aa main- 

armament and two 150 mm guns in rear quarter turret K* 

■ 2 “ ram thick *° d pu « d «' 
Reference*: 

1) Anon,.Field Artillery Journal, 34, 368-9 (I 94 A ' ^ 

2) G. b.J-arrett, Ibid. 35,^434 (1945) 

)) CIOS Kept 20-3 < J 946development of "E 1 ' Tank 
4) CIOS Repc 29-22 (1946).History of German lank Develop¬ 
ment r 

3) CIOS -Rcpt 32-53 -\'l946V,TanL£>cveibi>reenc at the Oaintet ’ 

Benz Factory " 

6 ) CIOS Kept 32-35 (1946) Development of New Series of 

German Tanka up to fend of March 1945 « 

7) G.B.Jarrect, w Achtung Panzer: The Story of German Tank* 
in World War II, Great Oak*, RD l, Aberdeen Ud (1948) 

8 ) Mciriam^Webstcr’a New Internatieoai Dictionary, Ueftiam 
Co, Springfield Mata (1951), P 2577 

X.KJ; y Se**t u Ecterl.n, Tvchenbueh der Pan*er 
1943-1954, Lehmann* Vcriag, Munchee (19>4). 

. 

Pontarfoust (Armored Fiat). A hoUow charge antitank 
tocket grenade 1 fired from a, tubuiaF*dixchxrger. Its sroaUer 
model Ponaarfoust 30 Mala, was formerly called Foust- 
patrons | and its larger model Ron serf oust 30 was called 
F.oustpotrana 2- The Urcsr models were Ponserfotiai 60 
snd Ponxarfotfst 100 (Seq also 44-5 mm Kecoilless Grenade 
Discharger, undo: Weapons and also FauscpscrooeL 




,• / \ * 




'gnzerfavst 60 


Poftzerqvwnotw p*g r ( Armo r-piccc iag Pro fee rile; Antitank 
Shell). Many iVpcs of such projectiles arc listed, under 
Granatc and described in TM 9-1985-3 (1953). 

Besides the conventional types of *AP projectiles', 
sod proiectilea with hollow .(shaped) charges, the Germans 
used some Sabot proiccaies such as Type G Sabot Projectile 
(p 367) and jhe 75/88 mm-Brand Sabot Projectile, developed 
by the French establishment of £dga t Brand, More effective 
were the Arrow hood Type Projectiles with a Tungsten 
Csrbide Core such s*t 2.8-2.0 cm Pigf used in Tapered 
Boie Uun P-xB 41 (p 37' , ) i 5.7 cm PsgrPatr 40 used in 
^.7 cm Pak(p )73), 4»2-2i8 cm PxgrPmtr used, io Tapeted 
Bore Gun LPak A Up 3 75), 4.7 cm PzgcPutr' 40 uaed in 
Cxach guns 4.7 cm PaWl) aod 4.7 cm K 56(tKp 373)» 
5 cm PzgrPatr 4o used in Tank guns ) cm KwK ft 3 cm 
JCwK 39 and io A/T Gun 5 cm Palt J8(p 376), 7.5 cm 
PxgfPatr 4J used id A/T Gun, 7,5 era Pak 41(p 378). 
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. A «•*<*. light aad eflectira AP MjfctUa 
iiM«d Cm tit ia di< Kustu 76,2 ■» A/T {***« 'At litit 
<h« Groms attempted w *doft &• arrow* es^ trpa pft- 
jecril* Pxgt 40 b««'found if uaaoitahie.. in its ^Uca dwy 
developed * projectile of normal ebeli dtifja, boc employed 
ft sift*tic interior |Im?i co livt tfcdy to the she 11. end stiU 
keep it relatively light. This shell, described bv E.Engiesfturg 
i*, the OrdftMg* Sergeant, Uftf 1944, p 312, coousanj o 4 
the follow jag. component*; a) r ballistic cap of no aluminum 
allay, iutw«4 oft to dir shell, b) a* *rraof-pi arcing cox*, 
coaaiatiftg of (untn carbide plated with nickel, which 
was pressed Into c)a ami cere holder, d)a aJeftvp of mpWed 
plastic -aorroondisf the core nod its bolder end filling the 
apace between the body and these components. forming 
•ft ogjvi|l head with *• ballistic cm^ Tbe plnsijc bad a 
fairly High shock reaiscaace. 

Still mom effective- were Awsw *4 N**d1« Type Pro¬ 
jectiles designed by O. Gees nee. 

■’ The projecti.es ■ edw severed « the R o< b ling Pleat 
m Saarbctfckeu mere eery effective fo* penetrating. coociece. 
(See also wader Arrow ProMc^ilea. Arrowhead Protec tiles. 
GnMii, Geaafter Projectiles, Rtichliag Pro feed lee ana 
qba). - ~ - * . , 

Pen n ed—m d mJae. See under HjfcWMla6w|> 

Panzers eWIUlme- See seder Leaded a eo end also p 262 
WTMW9*W'(im 


P a r a — w e n . Mixture of Am pet chlorate 90 aad paraftis {0% 

used lot military poxpeeee. {A-Sceubocher.Sfetnjr end 

Schieascoffe, Zurich <1448>, P 91 l- v 

# % 

Prabftod*f CeeftiAy.’. A ftijlt humble* ftftctic developed 
doaai If il io Great Britai**nftd nef ifikit the GerwuuuL 
The ftctw count*ccd of dropping ft—be os a carnet' nee*' 
viewy iliumuutid ‘by fUrea dropped irom .cfte ttadiag 
si aftee. - *• 

This meefthd pelted mere accurate bembtog *4 the tpr**. 
Reftraoce: A.8.5chUIiag of Plcndsay Arsenal; prsvm 
coeaaoKauos (1935). 0 . 

(See also pyraftscbaic Anti pathfinder Devices). 


PC 1400 PX wae ft radio. coacralled slide« k#*h. released 
from aircraft and deal pied for attack against capital skips 
or smaller object!.'£ TMW9IW (1934), Pp 193-6 J . 


Pe»»ftf*ehiwch, P M >««fmit r Paa**rwd*JU»e»e end 
Peppeheft mete the abaped charge weapons developed before 
and deriei Vf Uh Germany. 

Tbe Paaxerscbrtck waa >die shaped charge racket, 
aimUar to eke Americas Beamoka, bus waa heavier t«4 bed 
a shorter mags than tbe lacser. b was superseded b> the 
Psafterfaeat, which was a better weapon with a'tea*# of 
.150 meter*.* Another weapon, called tbe Pilppcbsn, wae 
eeseatinljy tbe LI cm Pnaxerschcvck mounted on a light 
came ft. The Paft»erwurfkaao*e waa a lo*g-m*ge 

weapon, tor shooting a shaped charge, developed by tb* 
Abeiamecall Co. It waa a smooth-bore 8.0 e* mortar. . 
(fee« ftlae —dee *tl am. and •$ mm Vftep—e).. 


1) UEJJiftsoq, German Reakarck hi,»W U, Wiley. NY 
(I947X pp 187-4 

2) A.Sivttb*cber,Sprcaf- and Schleaseoffe, Raecker, ZUrich 

(1W8X P 234. - 

Fftuwvsrfw 42. See ander Rocket Unncheta. 


t m sonwAfk am — . See under Paefterackreck. 

»e 

fmwwMM )<u; A ckuif Ui 

fat a*, la clow COM bat a,Mat 
amw«d vtlucUa of all iy>*., Diawtwi of boefe U*. OT.tall 

21 '* »aap*oaiif*J with lorn collapaibJ* 

"*"l h "1 =**• bhh«U«. WWa 

Aeftsmce; 1 . 


; price; 


1) A.J.Dwf«, Orfoaac Sa»»«a». Oet 1945, o 3 

2) Aao., lotiUt^oc* Bull#Oo 3, No 7 (19«); 


Oct 1945, p» 



f*NZ£FWURFWNF /// 


Poppml m• See under Uadaiotb sod also oa p 261 of 

TN>f98MU953X , 

Peraekuf. Wlera. See under Fl*«. 


" t wwMw tf. A racket .eeaearcb-cosier, mcludrag «a air 
. tnaaol, coaatcuctcd in 1936*1937 * ta aa- isolated spot an 
•he German Baltic const, rbe ftrat racket developed at 
Pecncmuods was die A-3, tbe predecessor of tbe A-4 Rocket. 


A fairly detailed description pf P 
Center sad its activities is given in Ref 4. 


r«K^a Derate , ia iOW i Q tbe Esstera Zend of Germany. 

^ * • • 

References:' 

*sr*e t) A.Ducracft , Let Armea SecrkteV-^Ujeamndea ( Paris 

‘"T/V.-r (wUwmio 

■*’ ' h * 2) L.E^imoo, CcraMB R.aaanl ia WV D. Vila,. N Y . 

(1947) » )J * HO 

ippcb.it, waa ,)) j.G.Taeh-k.1. QwEa, Nawa U. 250 (1954) 
ra on ft lifftt 

a lowrc^a. 4) V.Donb**^*, v-i, vikiaf. N Y (1954). 


Pewra . Sms# an Peat*it (PETNL 


• . » ■# • 

ft . See Swiss section. 


Pawfol a4ar PmMhI cocraapowfa to tha AaMfina Pncolin. 
described in eke geaeraJ section. * • 

(See also FiUcra No* 16, 17, 28,' 42 and andar Pnatrit). 

* \ * # ' # . 

Pentrlatt. See under Swiss Ezploeivea. jy 


r«mr*t Odra Mltvnpente (HP). See geaeral section uadar 

Peotse*ytbHtoJtettaoitsate (PETN). It was msnufaesared in 
Gecmeny by batch, continuous or seaii-coounuouc methods. 
A) Tbe batch method was esaenusily. the same as that 
used io tbe U S A 

P 1 * cootinuons aratbod, as conducted at Trojsdorf 
Fsbcik, D A -G coosUted ftaenUally of the followiak 
opera tioos: 

* ^ m 

•) Nitric acid of (he highest concentration sod PE la 
the ratio of 5 » I were introduced simultaneously into 
a oicrator of 54 liter capacity. The PE was added by 
p»eaoa of n •dbaiog- machine feeding; at tbe 'rate of 
600 g every 47 seconds. Tbe temperature was mn|atsined 
*t IV20 by mesns of cooling coils 

р) Tbe solutionrsaspeosion of PETN in nitric acid was 
led to an after oitraioe, where the mirture was mala- 

.taiattJ ar 12 

с) Aft.* this it Wrait tp . tilled vessel, where a strang 
f«t of water dilated the acid and precipitated that pare 

‘ -^ ETN ." Wh ' €h Wa * diaaolved i* the stranger geid 

* } *| urT T f«o through a vacuum filter dad’the, 
ppt v«» rinsed Several time* with water 


/ 




I 


9 
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e) The precipitate was trantfemic v> vessel whett 

it was heated ia dilute soda ash .^oln to 60-85° and ma 
from wbicH PETN wsa-tuo to a 2nd v^sbiliscr ar 

f) After sepaxacing the liqftor by vacuum firatio/ , the 3 q* 

PETN was washed with water and aspirated co a 
moisture concent of 7-10% qq 

g) Tbe moist material was dissolved in 98* acetone pg 
•preheated to 56' , and allowed to run gradually and qq* 

with seining into a vessel containing cold water 

b>* Tbe acetone was distilled off and the crystallised a |] ( 

PETN separated from the bulk of the water by vacuum. 

It was then packed in rabbet bags and carried to the hou 
. phlegmntUing house ^ 

i) For pbUgmatixiog (desensitizing) f>ETN, the Trois- 
dotf Fsbtik, D A -G used either Moo ran Wax? or, a 
synthetic 1 G Wsx-41a. Tbe amount of was added to 
PETN was' usually 10%, although mixtures with as 
high as 60% were known. The crystal* of PETN were . p« n 
suspended, in cold water containing some common *alj Stta 
to so lac ion. The temperature was raised to about 40 No 

sad moiten wax waa added, in n (bin stream.. The ' ^sbe. 

tempera cure was raised and the mass maintained at deti 

the boiling point until about 20% of the wstei had cali 

evaporated 

' j) , Tbe slurry was then cooled (by adding cold wat'et) w*i 
aad filtered. After waahibg the pblcgmatited product Not 
with water and removing as iftnch water as 'possible M01 
' by auction, tbe product waa dried co reduce the moisture 
content to below 0.1%. Tbe material wav then screened Th« 
aad packed Cxi 

£) The aemi-coDtiauoua method aa practiced at the RrammeJ 


NoC * : *i'?* in * » R«U«>.d (.tulKioo., 

manned PETN was permitted m -k:_ ■ . * 


matifted PEfli was permitted to be MppS^HtZJSIL 

s.’rj: bjffir- - 

s^fS xztvzjzz 

55™ J? 6 p 7‘ ol •• TO . hc..i., » .bw* 

9D ud .ddu,, mol,™ TNT *irf. .j.t.tloo, Tti. 

V°h *“ d mi.rurc w.. 

allowed to be shipped dry (Ref |). 

° l phle *“ ,i « d PETN « rhe VaU nn . 
‘ U, ' n PL * a ' *" de««ib«i b, Sw.o.00 Ref 3 w 
R«pt 2V16 (1945). 

Abbreviation*: PE PenLaerythritol, - 

References: Sane as under Pcumtsprang*toff«. 


OOS 


. Panfrltagrwngatoffa (Pcncactichritol TrtrSnictmte Explosives), 
Straight Penuit (PETN) was u*td under the name of Filler 
No 3-NP a* a bursting charge io some grenades and small 
* shells (such a* the'20 to 50 mm),.a* well as in <a lower 

detonator. Straight PETN waa also used in s-pheppllrait 
called Nlpdlh. : r 

Toe use of PETN dcscaaiti^dV 8-10% wise. 

was much'more common. 

Note. Tbe wax used io German explosives was usually 
Afax>tan Wax, obtained ttom the lignites found jp ovany - P* 

The propeftie* of Montan wax ate comparable to chose of 
Carnaub* wax imported from Braxil. German’ PfeTN^wsr 
mixtures were usually dyed pink. Tbe explosive properties 
of such mixtures were the same as those of the corresponding 


Fsbcik, D A <>• was esaencUlly'as follow^:' of such mixtures were the same as those of the cocres| 

a) Tbe nitrating app*rxtua~ consisted of~$ stainless—Arne dean - m ixt u te a _dg*cri bed ujodet Pentaerythritol 
steel vessels connected in aeries. A charge of 200 kg “““ *° th ® general section. ‘ 

of PE and 1000 kg of 99% nitric acid-wan fdd into the principal uses of ( PETN-wax mixtures i 

first mitrator (which vraa cooled with brine circulated fillets for various shells, bombs,, g*raUd< 


io coils and ia^a jacket) where the main nitration took 

place at 15-20 _dming- about-IQ-15~minureg. A second 

r ESBge“ of PE ra>d HNO^ wss meanwhile weighed and 
transferred to the -first oitrstor immediately after the 
1st batch was transferred to the 2nd nitracor (which 
eras also provided with jadtet coolihg). Following this, 
v to the 3rd aitrraor, the 

2od batch to th* 2nd nitracor R .jftnd a 3rd charge was 
in traduced into, the 1st .at tutor, eye. Th4 coral time of 
aawation was abou^ 40.«iaute* 

b) la the 3«i aitutor, the mixture was diluted widi 
water to give a waits acid of about -30% strength 

c) After filtering off "PETN from wsste scid, PETN was 
trashed with water and eben digested with soda aah 
solution in a stabilizing vessel st 60° until the slurry 
was weakly alkaline (time, about 1 l A hours). This waa 
followed by water washing directly on the falters 

d) The next operation; crystallization from acetone, 

waa doae ia a continuous manner in a battery of 6 
distillation veaaela couaeceftd in series. In these 
vessels,; water was added » (be so I scion aad the acetone 
gradaally evftporarad leaving a water alurty of PETN, 
After removing the bulk of the water by vacuusi filtration, 
dM Kin '"PETN (10% HjO) m tr«a.(rrr.d to ch. 
wax phlegms user > 

e) PhlegMUxadoa wae citried out io a water slurry 

of 315 kg of PETN (contg 10% H O) plus 1200 kg of 
water at 03 , to which wax K saoaily Monuw or 1 G Tax 
-41a f in the ptoponiem of I pmn *ti » 9 pans PETN 
ky dry weight, was added wick stirring f * 


Tbe principal uses of ( PETN-was mixtures were as 
follows: fillers for- various. shells, bombs, gtac^«ie^ : atKl 
sorftc sea mines; fillers ia town shaped cbtigy aJamoaicioai 
standard boosters |n chemical and ixacen^iary awucitioa; 
standard sub-booster in all- types o/rawiuoitioo and aa tbe 
core in a detonating fu*e_ s' ^ 

Expioaivea, deseaaicised with TNT, are briefly de¬ 
scribed unocr Pcotol or pentritol as welt an Fillers Noa 
16, 10, 2p, 32-34.36, 37,42 etc). In some mixcures'Ai was incor¬ 
porated and these were used in underwater ammunition. 

Besides these mixtures there waa also a plastic 
explosive Met Filler No 43) sod explosives consisting 
of PETN, RDX and wax (See Filler No 43). 

References: „ 

1) Anon, Allied and Enemy Explosives, Aberdeen. Proving 

Ground, Md, (194.6) pp 1 3B-142 

2) O.V.Stickland et- si, General Susnsary of Explosive 
«pr*nea, PB Rcpc No 925 (1945), pp 42-45 \ 

3) A.A-Swanioo e( d, Manufacture of Pblsgmatised PETN, 

PB Rept No 320 (1945) v 

4) A-Stertbscber^Sprang- oed Schlcas«ffe,Zurich(1948),PP 
66^ 67. 

, * ♦ ’ 

Paatvfful m4m PuntftJ (PentoUtft). See general seettoa aad 
also wader Pentrtt- c 

fs wMitatf Exp loaf vea. See percblocateprangsrofto. 


- —•“». 

pereb l eretl* <perchloratite). A type of iaduatriai explosive 
based oa perchlorate*. Table 31 gives some perohloratires 
listed ia the book of Naosra (Ref 2). 
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Ia|T*di*f**: 


ritiea, * 


X ptfehi«***> ♦* «kick op w 
10* el the total «*pW*i*a **7 *• 
replaced With Am mint* ***/« . 
X aiernwi 

K W/tf A* ptrchk**t* 

Am ■«*» 

N<m: When Am perchlotuta I# in¬ 
cor p or ate d Ilf o* *b* Am «iW* 
is wrpiaced by 1C (wnrt is sa 
•vmnmm chemically f^iinkw to t 
the MMK of Am petchWate- 
Vtfwiblt n**I 
V« g«t»W« Mftl and/or solid 


73 ( 62-75 


30-40 

33-43 


: - 1-0 3-# 

/ 

% 

3-6 : - * 

20-30 20-30 13-20 


Nltrbglycerie<esgelatimia*d) 

Nittoderi* ativvs of toluene “4/ 
or *ay«baWii* tod/or dipbeayUmi 
in which np to 4* of iW total 

feTtoteckMd 

w«b sarocwllsloae 


OUf 2) Us to the following perch loouitei 
' T«U* S3 


CptrekMtoCs 

60 

35 

w 

Amaawasa 

10 

43 


TOT sad DNT 

- 

14 

• 

DOT 

16 


« 

Voed (or vegetable) mewl 

1 

% 

J « 

> 

MG (akaoglycena) 

4 . 

: 4^ 

1 

UNN (stsasairrwnaybxbaleae) 

1 

+ 

_ 1 _ 


1» . 

tnr l commercial expbpivai, Mtk u Pcrchiaraxii, Per¬ 
chloric, Perfcorooii and PeraaiiL. iWn the supply of turplo* 
porrhJomei became exhausted the maa«/*ct*re ef pevchfe- 
tot« explosives «ti aeaety dincoarinnad Wrtur tfe« price 

of b«v percblenuee vos too high. 

* 

Pvrehlerft'(Perchloric*). A type of perchlorate »xplo*ivv 
BB«d iv miaiaj bolero tad during t% L Table 53 pvti toe 
cottpooitioo of two prrdlorini 

ToW# » 


iagredrirwca sad ftofanki 


it ion. * 

> 2 

X ftrcMo«Mi # 

33 

34v 

Am akraxa f 

42 

40 

DOT* • - , V . ’ ' ' 

10 

10 

DNN ‘Aft 

4 

0 

Vend menl \ 

3 

6 

Coal powder } 

• 

2 

NG y 

! 

a 

fbeygen Balasce, * 


♦ 1.7 

Trauxl T«ft, cc 

MO 

r ^40 


•DNT t«t prepd by the litMM of •* 

Reference: Nmmi, Nimgiyceria, Balti 


U920X p 13 V 


1) P.Noodm, NUtoglycgfftajrtr, Baltimore {J&2 

2) A^tettbveb«,Schi*sf- nod SpcMM^offri^oi 

P 316. *- - -. 
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Pfftfc ltrdt y unfu t u bti (Piicfalonu Explosive ^'Mf 
Trtncb Mists). Ac cordisg to P^Wsottst. < Vhittt*‘ uad-Sprrag- 
.itt|IHWX“pT5S the following castable mixture, de¬ 
veloped during 7* | ii Zeatml*tolls for vititueluftiicb* 
techsiscbe UmcetswcRBage* *“ NeuW^elsberg, w*g fowad to 
be salable foe use is VurfminA {ysch Mrtwi): K per¬ 
chlorate 56, DNfi 32 s»d DNN 12%.-^- 
No*et - Tbit explosive wi called Pttdir by Dot is (1943), • 
p 364, W t qm p UI NtOM p*rts t dif fcraa t bmbuot for 

Pesdlt* ‘ f 

. ■ ■ ‘ ' I 

^1 • « * 

Ptosb l ortyrvwistoHs (Rigghlornt* Explosive). Explosive* 
baaed os tbt .perchlorate* of issoumb, postiiis or 
sodium vers used to. » limited extant i* Germany, u fo>. 
its use* ; Pammmoa, Py^lscsciu, Perchloric, Perdic, 


FtfftrMlt (Ptrcwooitt)^A bliiui| ttybiiw whick- rc 
placed Cocos it it ttods ^otma sad ore Mtsott Pmt* 
c blocs nr 65, NG 5* umiic nitrocompounds 25 sod ▼* go¬ 
at bis kmesJ 53b. 

Reference! J.Bcbv, Mtavtl of Explosives, Macmillan, 

N Y (1943b P U6. 

Psrdlt (Perdite), A* explosive developed daring YY | as 
a> rvpJs<sismt fo* tbs Corps ol Esgtssrrs Explosive, 
(Pitmscmaaiuos) Dvssrit. Tbe ctopotitioa sad properties 
- ot Ptjdit vets; Am_ sitrete 72, X percfaltnue |0 f wood 
Mtol 3 sad • eetectk Mixture of DNT ssd TNT 15*; dpatky 
1.29-1,23. Tctssl lest value 370-330cc, sessidvicy to 
lomsdpo 1 - required si least s No J esp foe dscoesLios. 
-to WI1 us<d * oot only sa s desrolitios «barge but also 
'ifw loadisg bombs asd treacb Moetsv abtlla. 

Refcreoces: 

1) P.NsbtU, Scbieae- esd Sprea^stoffe, Dreadtoi(1927), p IIS 

2) A-Scettbscbef, Scbiess- osd $pcesgstoffe, Leipsig <1933), 

p 369. " :T r: - -1_ 

(See Note esder Perchlofsaaibssjpfesgstoffs \ 


. 


Psrbavesif (Percoroeits). A type of 
ososfpctsted after .VX I ftoM K percbl 
iurpiat military explosives. Table M 


g explosive 
tcovoted from 
vo examples. 


(See *ex« page), 


(See slao Pcicblovate Explosives is the praeral aectios). 
Note: Accord tag eo Davis p >64 tbs perchlorates r ec o vered 
from' smpUe bombs etc of VV I (see Percbloranaises- 
•pmgstoffs asd slio.Petxfit) were used is the Germse poet 


P iriaenH (Peraoalce). A type -of susiag vxpioaive m 
utoccaxed, before 1 VW I by, toe Spceegstoff A -G Ciubo« 
Q— explosive , called Geateias-Peaaoait, i 

ifesenbad -i* Tbie wectioi. m dms -Geereissspreagsus 
Table 3y gives two examples of pmasaites. 

(See seat page). ' 
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Tabfi 




Coapmrfk* sad Properties 

1 

2 

X pcvcblarato 

Asiaicrace 

DNT ♦ TOT t vegetable meal, 

NG (akfogiycetia) 

50 

0 

30 

4 

59 

10 

31 

Oxygen Belaacw, * 

♦2.2 

f 1.6 

Deasjxy 

1.3B 

1.52 

Velocity of Detonation, m/sec 

3000 

4400 

Traaxl Tear, cc 

340 

330 

Pfc Block Cnmbiag, mm 

20.0 

18.0 

l*ittftf for lakiatkf* mtnimum 

No 3 cap 

(No 3 cap 

Gap Test, cm 

6.0 

4.0 

Heat of Explosion, kcai/kg 

1170 

' 1160 

T.^mrw. «( Kxplo.io.. °C 

3143 

3113 


Gtr 130 

s 

• / 

PETM.Sct Pencil. 

r 

PE J^*'i ai * roC * l ‘ Ul “' - f * 1.25-l‘l.50» citrajM coo,cm 

I'lL n , ' , 0< ,r oktUta WJhw . S« 

Nttrocelluloses iod slao Propellants . 


Ref creases: 

1) Peaces, Nltfoglyeerie, etc, B 

2) T.LDatii, Cb cat is try of Powder 
N Y (1943). PP 364-3. 


utiiaore (1928). p 430 
sad Explosives, Riley, 


Table 23 


Component* aau Ptupcrtitf 

1 

- 

2 

X perebJorac* 

32.5 

J1-J4 

Am aIrsr 

42.3 


HO ‘ . , . 

• 

u 

Collodion cotdoa 

, <r * 

.VI 

TOT 

'■ !0J) 

s 11-15 

Starch 

12.0 

f V9 • 

Wood meal 

- 50 

1.VS.5 

Uoisrme 

V • 

<W.J 

Veloc of Detonaaon. m /sec ^ 

3700 


Dtoiaficy - H ‘ 

1-13 

• 

Traaxl Teat, cc , . v > 

m 

365 

Gap Test, cm 

m 

04) 

impact Sasakivicy (2kg weight) .£ 

,*m* 1 a 

20 cm 


. f • I 
> - t . . 


-Pexmoattes vete used is poud xaf is or# mis«a. 
Seme panacea tea were oa .tbe British ^Permitted/ List asd 
om das Belgian SGP Uet. 

Rcfrmcr: AJdarabaU, Explosives, Lnadea, j (1917), 

M84-aa^2tmT)rM93- 


Perse!It (Persalite). One of cbt perchlorate misisg ex¬ 
plosives meauf sc eared horn left-over stocks of WY l militatv 
explosives. Tbe same Perms Jit is Mcatioaed is P.Nuovm, 
Scbiess- sod Spreagscoffe(1927XP 126. W tbe composition 
is sot girds. 


Petvsblasfif sdsr HaMlasHf. One of tbe pce-tV I rxpJoaivea 
asad aa potash vises sad stove qasrrieai No sitrate 69. 
R siirats *3, saifsr 10, coal tar-pitch 13 asd 1 bichromate 
• ; l% , TrauxJ Tegr valve 157 cc (vs black powder 100) and 
S a aei dvity to I mg vet with a 2 kg wt 100 cm (black powder 
63); 


1) A.Marsball, Explosives. Laadoa.l (1917), p 09 

2) AJeettbacket.Scbtese- asd SpreegOtofie, Lsiprig(1933), 
P ill. 


PfsOftidast - See Arrow Protectiic. 




PbmtontHrsa (Pheoxotfaicne) wa, proposed by Rome, ro he 
used as one of (be ingredients io explosives based 00 
cyclotrimechylcaetctottrosAJiunc « (R*Salx), such h : R-&slx 
96,5, pbeosmhreoc 2.3, sod DPhA 1,036, 

Reference: G-Romer, Report 00 Explosives. PBL Rem 
fVa5,160 (1946), pp 1CH>, > \ 


PKaaiX I SpraagxtoKa (Pbeats Explosive^) mere mioieg 
explosives patented is 1899 by tbe %>reot*toffwcrite 

Dr Nahoscn & G io Hamburg. ^ , 

Table 36 gives some examples 

Table 34 


Ingrsdiattu ' . 

r T“ 

C 

i 

ompoairia* * 

3 ~r-“r 

NG 

X nitrase 

34 

25 

30 30 30 

ft 

Nt aitrate - 

1 

35 ' ! 

32 30 32 

Sawdust 

40 . 

- 

3B - . • 

Rye flour 


40 

40 ‘ 30 


Reference*: 

1) Duiol, Dictions tire, d*« Miticrc, ExpU)»i-re», Pwi., 

(1902). p 449 ^ \ -|C .. 

2) L.Gotfjr, Tea tie d«s Matictr* E«plo*i»t*, N*mai(1907), |> 
715. 

^ • 

Pkawvl (PbedoDft See geoeraJ section .and also BIOS FUmI 
Rept 1246 (1946). 

- Pba^barma • lambs. Some incendiary bombs contained 
' pbosphoroa For instance , the 50 kg Brand C50B bomb 
contained white phosphorus where** the 50 Is Brand CS0A 
bomb was filled with 30 lb of a aiiture coocaltua g phosphorus 
4, benxeue 86 and pure ruber 10%, 

Reference: XU 9-1985-2 ()93))^pp 54-5- 

Pbsspborws Granada. Oo* of the incendiary grenades maou 14 
during W II in Germany was .described is BIOS* Final' 
Kept 12>> (1946), ^ 2. It 'weighed 1390 g sad was,prepd 
from a casing weighing >00 having a diameter of lOimeu 
After filling- tUc casing with a, mixture of c6(t6n wool 
(40 g)' and aapi.thalene (300 g), the sir was exhausted 
and. the mouth of the. grvoade was irmerued into molten 
yellow phosphorus, Tbia operation allowed about, 750 g 
of pboapborua to eater the grenade and impregnate the cotton 
and naphthalene. s. 

*- ^ 

: fhebluh Bvmb (BUtxUcbccyliodriecbc Bombv, Abbreviated 
" M BLC or 'BlC), called also Photographic Flash Bomb. 
German bombs were similar in external appearance to con¬ 
ventional -50 kg < botai>s and, parachute flare cases. Their 
"fillings, which could oe eitnet Tlsre compoaitiona 01 lo- 
cen diary mix Cure a, were ip»irod by electrical of mechanical 
aerial buret fuses. 

Following a *re example* of tsbotoflash bomba: w 
*) BLC-30 bomb weighed-'>0 lb and resembled is #p- 
peaesnee tbe k \} Type 1 boatb except .(hst die case 

wav sad* of .iWprstwl with a h*«w now* 

Body diameter 7#, body length 26.4* and overall 
lea gib fU v ,0N also under Bomba). 

b) BL^lU.A bomb coosiated of a Tight steel casing 
42*9? long sad ft" io diameter. Its move was filled with 


42*9? Jong sad 0* io diameter. Its a 

-.53? ^ ^' 




1 , # 

1 















* 


,G*f HI 


Toil 

\Fin 


Fjare 

: 

x Si/s 
pension 

,T*y 

—fa nit ion 


cmerm which scud s* a UUui to stabilise- fee 
flight of die bomb. The o«c« i«com oi die bombxem* 
taiaed kg,of Al ^ynwMlH <q * ), while fee inn • 

1 tube contained 5.5'kg of black powder, called Uuiif 
G«f*fetta Pulvcf • This served lot expelling, ictntmf 
* *■ and igniting 4vt Al powder, which contiaoao to tun 
ia thf xi^The black powder »i» expitxftd be won 
of an 80 can loaf detonating fete placed mg id# fee ' 
tube passing through the blacks pcwdri • charge. The 
fete *«i undated by Midi of 4a electric delay face 
inserted in the fax# wdH ia the aide of die bomb. Toad 
weight of che bomb wgg{42 kg. The boob wet mseesitiye 
to bwJUt impost. 

Note: The Pyrosfeiiff oiomimmm co*J4 be replaced with 
to icoeiicii Al powder called Griess. or by euxtawrs emor 
tain tag magnetise* powder *dajcab*d end** PfcetefUpb 
Composition*. 

Reference: TW 9-1985-2 (1955), PP 65 4 81-3. 

Ph«**fU*h Competition a. Amoeg tbt cMpsiitiasi eaed 
by cM Gecaeet, osy be peatioeed (be on*a seed ia the 
BLC 50/A bomb 

a) 15 kg of flaked • Uisuaum, called Pytea^bllfl <q a )• 
U vas inaaaaitive ax bullet impact aad bed die fallowing 
c h arc cta/a* tier: peak light iniaaeity 450 million Kefeer 
ceadleaC time to reach eeak faces* icy 70 wjlUssceada 
end total light output 6} adlioa leas cm eases! esadic 

tvewde 

b) 30 kg of axoeuaed aiwmissm. called Geieea {a v \ It 
aria insensitive to bullet intoaci sad bad a peak iifet 


/-til vaer 

Block Fbw 
o’er Train 

V 

[F&cAet 

BLC SO 


"lli 


b) 30 fc| of atomised eJwmissst. called Crises (aH It 
area insensitive to bullet impact sad bad a peak lifec 
Intensity of 000 million lie fee r candles. Ilia tana to 

’ • reach ??*k iaa enyify »d die total 4«r<tdos of «§» 
HaalTwcr* longer diedTea fee 1 5~kg~Pyreschliff 

c) 78 kg of pv flats (15 am diem aad 7 ate heigh) cssv 
pcMed of aantsini pemdtr 59. Be aicrate 53* mdMk 

phenolic ream, 6 sad (sicam 55. It »»• semsJlive ta 
rifle bmUct isweet. Us peak intensity *»• 80% of fear 
of Pyroichiifl, and fee use to nreeb peak intensity 
was 100 mi Hi seconds, * . 

d) 28 aiagle-perforated pellets (60 mm diaa nod 220 M 
high), each weigftjsg 900 | (focal weight ef pellet 25.2kg) 
and cootiacing of- Ng ponder 50, Nn airraaa 45 ahd wax 

' 5%. A length of detonating fuse «as passed through 
each pellet, and fee cads of fee feat bound cog*feet. 
Ii wan sensitive to dflt bullet impact sad bad ' • 
peak intensity (wen cured through n yellow I liter) 20% 

greater feat for 15 kg of Pyroefeliff. The date to ranch 
peak iawsikv was fee sas*e as for Pymackilff, bat 
the duration of Bask much longer. 

Reference: TM 9-1983-2 (1953)^ 82-4. 
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Fuze 


Fuze - 
Train 

Alumi¬ 

num 

Powder- 
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CV:. 


T,f& 
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PH. gala (PR-Salt). Get mas anew for K thy toned i was toed h 
nltrwH (EDDN). described ia fee general section, la Ocmse) 
PH-Satx Was prepd by cresting afey Usedi chloride wife 
tewiooia and NaOH, followed by nitration wife nitric acid 
not strong#* than 50%• Although PH-Sals baa a high ay. 
(185 ), it baa fee property of depressing fee m p of ocher 
higb^rtp compounds. For feia reason, fee German a used 
it to obtain castable explosive mixtures. Foe iaatttce, 
a suxtide of 43% PH-$aU and 5.5% Am nitrate melts at 
105 'and c»n be cast-loaded. Such a mixture ban sa ei* 
plosive power equal to that of TNT or Asumi, bat it has 
(he * 'disadvantage of shrinking considerably on cool isg. 
Addition of aqueous Ca nitrate to feia mixture practically 
sli«vias«ns shrinkage and results ia a very good cast. 
The following mixtures cootg PH-6ais were used for 
filling some shells as s substitute for TNT. 

a) Ammoniu NH NO - 46, PH-Sais 46 and CmXHO )- 
dH^OCrecbl B%; density of fragmaaca' 39-40 m. (i£ 
Ffipumi Density Test) - 

b) Ammooit: MH NO 55, PH-Sals 10. CafNO } .4H O 
10, RDX 20.bod Nam! 3%; d 1.5), casting temp .-lA* 

' denniey of frapnenta 40 m (Ref )) 

J c) H-5 (Amnsooit): PH-Salx 10. NH NO 50, NnNO 3, 
WNO ( ■<« U 15, ud RDX 20X {Ar 2^ * 

d>'S-»6: t>K-Au 10. NH 4 NO j 32, N^!O j 6 ot d, KNO, 


f 


tie. 1)2 


2 or 0, RDX 10 sad Al (powder) 40% (Ref 2) 

e) S-22 (Hesoj: PM-SJs 14, NH NO 45, NaNO 9. 

RNO 3. RDX 14* and Al {powder) H% (Ref 2) 

0 Sni (Hexa): PH-Sala 14, NH NO 45, NaNO 9, 
1NO ). HNDFfeA 14. and Al (powder) ft% (Rr# 2) 
g) i&asoi 41: NH NO 52. PIVSals », Ca(NO )- 
AHp 6.RDX KX. andWontaa wa* 2% (Ref )). 

Compositions containing Al were pasriculariy suitable 
fee nedetwactr weapons because they possessed high 
What effect. PH-SnIs could also be used straight ot slightly 
ablegmadsed . fe fee latter case, it was particularly 
suitable for aae m snUconcretb shells, called &*-Gtneats 
(Be ia tbs abbreviation' lot Betonaconcrete). 


1) P8 Rapt No 925 0945), f> 24 

2) PB Rep< No 1820(1945), p 29 
5>’PBL Rept No 83 160 (1946K P 2). 

I 

Plaslc Asld • Sec Pikii^u^it, 


Pi seeing a* Fnns w n e lnn Tost. For this teat an rzsdoafvw 
—do *ed in an iron tubs. 30 mm in diameter and , 100 mm 
long wife walla ).y mm thick, waa defenaieA bbriscmtally 
a gainst • Usd sheet 30 mm thick wife aides 100 am long. 
TW penetration prafeewd was compared wife that of a 
s t an dard explosive each an TNT. 

Refncnnce: URWurt, PBt 4ttp*B5160 (1946), p 10. 

• • . « - 

&X SX 3 . i£“ — ur 

ties ■*• 

• e 

* 4 . 

PlbrinriUro (Picric Acid) (P A ). Methods of preparation 
nad pcopervtUn srn gives la feu general suction, (t would 
be of interest to know feat in 1892 fee CbeBrische Fabrik 
Grie a b eim , Ger. pat 69 8)7, developed a esique process 
for lo a ding HJB shells wife P A. Thin wa* carried out no 
WUwgi o mixture efPA and 5 to 10% of TNT waa placed 
/ in n suitable mold which was heated for a abort time w 
n tamp arm era af about 02*C which is slightly above fee 
pp of TNT. On cooling there was fanned n solid block 
* consisting of crystals of P A cemented to the thin iatcr- 
madince lay eta ef nolid TNT. la place of TNT other solid 

!!?“* 109 *“*** • * P mv T be^tined (sock 
ae DNT, DNPh, DNCfft* TNCro. DNB» ajtraird aaphthaienea, 
f*K m Tl%***}• H Wlf thm fee resulting exploeivea 

preeiabTy lean; aeasiciva » a ^ecbaaicnl action fesn 
8 acrmight P A (see Ref I). . 

goring fl .11 P A waa smfectwd 'for use ss n 
bosses# (compressed), as well as n filler for ions shells, 
land mines, depthcharges (see filler No 2) sad as a 
fUUr ia stick band grenades (see Filler No 5X 

Cast P A was used under the name of Fills# No 24. 
Abbreviations: OH* Diaioobeaaene; OtfOe DiairrocreadL 

We*. Dim 0HT OUawplaM.;, THO. Tri.itro- 
cwmI tm4 TMT Tri.icrM^MM. 


N Y. 


1) E..4* V. Col w , Hie Vm 

f»m » JI9-20* 6*7 

2) Aw, AJlivd mA Em, {.Inlm, A 

*4,09*6) 

Jl AJtmktci^.lpMi. SCfaMwffe, , 

<»*«*),„ 7W7. 

• 9 

POm . to'sbh, 


Aber d ee n Proving 
Rnecber, Zurich 


Pfcter (Pirate). \ no!id pgpelleai rocket used *s so assisted 
take-off amt f<* Feurriltic -55. [ TN 9-1985-2 (1933), p 226 ]. 

%• gV 

Fislal (Pistole). See under Veapoos. 

Plalwle-fewl ear (Pistol Propel I sot). The folloCilg coag>oai- 
" M ***” in Brunswig, Daa raucbfoae Pulver r (|926) 

P 13-6: guncotton 90. Ba nitrate iVtHPkA |\s. re.idu.i 
volatile gelataoiaet 0,5 sad moisture /%. 

/ A 

J Oronndaa (Pistrfengntaswti). Several type* of 

.as the 27 «nm Valther signal pistol, ere- P , » ro *** 

'• oiloeing types of /pistol ertaadea ue - 

in TM 9-198V2 (1953). pt^4C-46: ^ ‘ de^ibed 

a) Pistol Grenade iTfur&omer (Ur Leucbepiatolcl 5611 

pisme aiem (bo4f) by « tetuomj cube. TV 
contained tber fmns pm, delay ipiitec, detoo*tor k 
H*** >e propellant. The rad of ihe <iem ... 

'i 1 ? 8 .*V * c “ rdbo "* d rep. Alter «mi„ c *e 

P in - ** plainc stem 
a/lirJ iTtk *li*" e | , '*r' n i 0,el ^ tube * hich *•* fccitnuly 

pUeed le.iht lanel of the 27 mro ,;«,»» pUtul. 

«!.d^L^“ d w' t I_ P,0,>l!l J ‘ n, io; <he n V ■«tioo , 5 the .te. 

mrti sod the grenade went towards its target (maximum 
r. age 80 yds). The impact of fee grenade caused fee Grin* 

F.k “ft* <4* P«4kw and fee resulting flash 'ignited 
(tbRMgb fee flash tubes) the delay rgmrcr*A*er x 
of about 4.5 *ec fee grenade exploded (pj> 34D-1) 

b) 27 mm Erg Type Pistol Grenade, described oo do 342- 
2. was fired from (he latest type 27 «a *al«ber siW * 
plscol.without fee insertion of . rihsd liner (a. • rrinfocffng 

^ Tbe #^ode «*• similar fo fee type 

)6I except «& fee coo struct! oa of the seem ^ 

c) Pi*»l Grenade (Wurfgcaaarepatwne), fired from fee 
■BOOth-bore piirol, S26 Leucbrpiiroje, ran.intd aim 
pnsijcule haru* the appearance of n^ mil mortar thdl. 

A hraaa cartnd«e caai, eootniniot about 0.1 ounce at 
*}“* Propellant, waa crimped over the raw acction oi 
the ereoaiJc when the fin* were lot.ted. the projectile 
ttaelf con mated of an owe* ca.rng fbody) and a looaely. 
insetted inner cmaing containing fee decernacoy gnd fee auua 
charge. The fixed firing pin,held by a cxe^p spring, was 
located in tb« nose aecuon of fee body. The inner case 

/waa prevented from moving forward before firing by two 
metal balls fining into a hole in fee tail section of fee , 
projectile and resting in pooves. An arming (safety) rod • 
fitted between fee balls holding (bom apart. Tb« withdrawal 
of fed rod, caused by fee 1 setback on .firing -fee nrojecCiig^J 
allowed fee rdcatniag balls (o- mo*« towards the ccorse 
feus relsasingrtbs rear section of the inner case. The cask 
would oow be fiw* co move forward if ii wag ao< held 
fee tension of fee creep spring. This tension was overcomb 
oo impact feus allowing the detonator (ctmrainetl is. fee-^' 
inner cams) oo move forward and strike fee fixed firing ' 
pin (pp >42-3) 

d) 2/ ran HE Grenade (Sprengpatroos) for fee* rifled pistol 
(Karapfpistole) consisted of s die cast aluminum body 
provided on fee oomidc wife Gw grooves making, roe 
quarter turn oi fee project!Ie. lasids fee body was a steel 
cylinder romsiniog PETN/wax^ pellets separated by 
a cardtxMrd disc. The aos# seceipn. coniaioed fee direct 
arttan luxe fitted Wife s protruding' striker bead. Tbr 
striker ws* held sway iroai fee fuse ptiioeY by 6 steel 
halls which rcstvd in fee groove of tbs striker ard &* a 
p Isiform of (h« luxe. Tb* tails were kept ms position by 
a steel collar which waa supported on feres slusdaun pips, 

-A creep speiag ws* . located between fee strike* end jbs ' 
N P«mvf, sod beoeafe fee primer was ao slum in um gaine' - 
coeiaxaiag in fee upper part , a mixture oi lead aside and 
Uad styptaatr and in fee lower pan pressed P ETN. Between 
the gaisc and fee main Riling there waa an air space. Tbs 
propelisac charge was contained ia a cup which waa placed 
ia fee cartridge attached to fee tail .section of fee grenade. 

„ There were 10 boles ia (he cvp to Uad fee propellent gases 
to the base of fee grenade. Oa firiag, fee gnats propelled 
fee grenade sad rotated it because of fee rifling,' The 
setback ceased fee collar U fee fuae to iwrve back crushing 
fee *1 stelausi ptas sad fee csatrUngal fetes cause a 


5 





a 








* / 


* ^ r / ✓ 
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«>e bails to. fly outvvd . Thit partly (reed thf 

.' oikff !>‘ **,»*?“ w « b<W by tbf c»«p tpnoi until ' 
(be striker bead Juta solid object (pf>. 54>-4) 

♦> 23 mo Hollow Charge Sinai Pistol Grenade, P«V>; 

■' 42 LP (Paftaetwurfkorper. 42 fiir Leuchtpistole) w«« fired 
from cae 27 sun Vaither signal pistol fitted with a 25 nun 
rilled liner, a special sight sod a folding butt. The warhead 
-ol tb« gfeoade was pear-shaped and contained xhc.ahMxd 
Charge and an impact cap. To the rear >1 the warhead »n 
attached the tube coni worn | the grace fore *d« ton sitt and 
the gaioe. A short length of this tub* was prerilled. A thinner 
tube containing a shearing bole, propellant and a percussion 
cap was attached by a shear pin co the prerilled section. 

On firing, the propellent gases drpkc the shearing bolt 
■orwaid causing it'to break the shear pm. This released 
• «bc gtferiade and armed tb« graze fuze (by setback>(pp 544.5) 

IJ 27. mm Pistol Grenade Message via fired from a 27 nsn 
n Usd * signal pistol (Kampfpistolen The round consisted 
of a preri fled aluminum cy lender (combining asmoke generator, 
a .colored ,silk suwamer tod-an election charge), t Hack 
plastic head (containing a message or other small object) 
and so aluminum cartridge case. ,0n firing, the flash from 
the ptopellanc ignited the delay pellet in the grenade base 
. plate and Aim, in cum. ignited the'ejecting charge which 
cupelled the message 'container, silk streamer and smoke 
generator. <p 343) ’ 7 * , * 

g) 2 7 mm Multistar Si pal Cartridge fired from a signs! 

f >tatol ( consisted ol a Tight alloy outer cylindrical catjng 
the base of which contained the propellant and Percussion 
cap) and an inner cylinder which contained six* green 
.sad red star units. * Running through the center of the test 
anils was an assembly 61 two concentric...brass tubes 
which were held in position by a qeot'nt! cannelure into 
which *bc inner cylinder was indented and fixed by means 
of a steel pin. The outer brass cube bad ooc set ol 6 Hash 

■bnics adjacent to the inner surfaces of the six stars. 

The inner beans tube also had a set of flash holes which 
■bf means of a setting cap could be aligned so as to permit 
the ixnition of a selected number ol combinations consisting 
of red sod green stars as shown below: t * 
s) 3' red At 3 green, b) 1 re<f 4 2 green.'c) 3-red At 1 green, 

• d) 1 red ft 3 green, e) 2if«d At 2 xreeo and 0 2 red Ar 1 green. 

The loner brass tube was filled with black powder and 
was closed at the lower end by a screwed plug which con- ? 
tained a delay pellet. 

In firing.the inner cylinder was ejected (by propellent 
gases) from the carter light alloy case, and r alter the delay, 
pellet bad burned through the flash passed immediately 
along the whole length of the loner bess^tube, igniting 
aod ejecting the• start in accoidancc wirfc\che setting. 

The stars which were <>oi ignited fell to earth intact (pp 346- 


Plastic Exptsslvss. Several plastic explosives based on 
PETN and RDX were used in Germany during W II. One 
of the earlier compositions consisted of RD$ treated witb“ 
' American vaseline, (see Note) until this vaseline became 
unavailable.* There alter mixtures called piasttt sod Hcxa- 
plaat, which did not con cam vaseline, were used.- 
Note: * Americaa vaseline was considered moat suitable 

. bee.sac iti.'lou, fiber" »od can be iiretthed like doo*h to 
form thread*. European vase line, such as the Russian, *ia 
not tacky and does not produce good plastic explosives. 
(See also Plsstic Explosives in.the general section). 
Reference: PB Kept 923 (1943), pp 74 A 77. * 

p • 

Plastics. (Kunststoffe, Preawstoffe); Manufacture aad 
proocmea of plasucs are described io the following 
Reference a: 

1) W.Krannich, Kuustatoffe im technischeo Komi ios* sc blitz 
L.hm*nn, Maartea-Bertin <B45) ' 

. 2) H.S.Bergen, PB Report 7032 (1943) 

3) Anon, PB Repoet 91836 (1943) 

1L*}?5 .Vr 1 2 * 2, ■ 4J, ‘ 9J6 > >*«. 1246 

and 1729 (After W U) 

VV lJ) OS ? 4J * C ** U "* CM RnxwM! 1. 85, 8.7 tad 98 (Ahm 

h’S AE*" *»*?■■ i2 ' 2 ?- •?? 5M3 ; (Ato. V* II) 
J). H.S^chdkj ■ V.Zrbwm.ld, Ku.»c.u>(f-T».cb..ib«ch, 
-», MOaeb,. (1952X. 


I * 

* , *** u *‘ i» 0rdn«,i:.. Dutio, H |J ti.,« « u , 

“*• ol in pi.nc, which mW<fur»d 

»cid», «*plo»i»«, and immamrion. For iaitucc, Uninu f* 

(ox <«,k, 5 „ d pa »p., ( uoa ,i,. pi p„ 4 pU(Iic io / 

d 7 , o^eTplp„ v «, ,e,!i nf -pi u$ , i„ d«l.y dccon.coc. « c> , 

pl.uic m.nii.l. On. ol cbt plkiitic* 
-d«..rotHrf wu klipolin. Other, w*x, NoVol.c 

Uignofol, fielitpulvet, TYoJitul etc. 

RtUftBcc PB R.pc No 925 (1945). pp 7 ud 25. 

. . <&. 

Ptailif A plastic r*pio,i», ol «TW ||; R DX M . 

c«c«. J.5 «nd "liquid o, .caMiquid -^(.yd^cicbcw, * 

32 50. It w.. 1,„ Cficicnx rtt.o th. fenx.ku Coapo.iuon - 
C2 b.c.u.* .» coni.incd | e .h RDX ( Allied ud £ amy 
Eiploaiv.a, Aberdeen Pro.mj Grouod ( 1946 J, f 127 ]. 

od., CMPIUMW Tr.a* nuu,,. 

i CJi i c . H 4 ,so , ,NH ^ wto 0.1,0.;' 

m p 137 , obcxnod .. . tr-produc* of Whwioe u,- 

ul.cwt.. it, 20X- ^cohol.c Mlutioo" ,el.ti 0 ,re. co llod 
cotton completely at 53 . 

[ Kasi-Msts,Cbetnische Unietauchung, Braunschweig (194AJ, 
p 163 ]. ■ * 

Plo.fom.nlt (PU.tomeoite). Accotdin, to D.oi.1 (Ref |J 
plutomeoite. propelltot, ioroated ibo at iga? ^ 

Guttler, fhey coo.i.ted of miituceoof the nitrated product. 

*f cellulose, sugar ,*search,. aromatic eompouwda, -etc with 
oxidizing substances such as inorganic nitrates, chlorates, 
chromates .etc. These compositions were modified begin*tag 
1897 by incorporating 0.5 to 10% of colopkswy. 

According to Marshall (Ref 2), Plastomenite 4*s M 

U889) * pDr,,0 « 4«~k«le,. propell m, prop^d b, 

gel sunt zing NC with DNT. * . 


•Colver (Ref 3) ststed that PUstPmenkc was a German 
propellant prepared by blend tog' 5 part* of o»oltc« PNT 
with one ^part of rutro lignin and sometimes a mall wudtmi'a 
of Ba nitrate. After incorporation the fused mass wau v 
granulated. 

Brunswig (Ref f 4) gave Plaatomenii, u containing 
guncotton 67^ Ba nitrate 13, TNT 13, DNT 6 and moisture 
1 %. 

References: • ^ ' k 

1) Daniel, Dicrionnaire' dea Matures Explosives, Paris 

(1902), p6>4 • • - 

2) A.Mar*ball. Explosives, 3,(1932),p 98 

3) EkColver, High Explosives (1928), p"l69 

4) H.Brunswig, Dss raucblose Pulver41926), p U4. 

Plostrlt. 5e» Pies trotyl. * 

PI as testy 1 sr Plssfrlt. According ro Colver, High Explosive* 
(1918), p .249, plestrofyla were plastic explosives patented 
by C-E-B‘chel to 1906 (Ger P 181 374). They w*tc prepd 
by mixing 85 co 87 parts of TNT with liquid oc solid 
resins, such as copaiba balsam, benzoin gum or sty rax, 
.with or without liquid DNT. The plasticity* could be in¬ 
creased by incorporating some collod cotton. Table 37 
gives soate examples. * 

(Ses next page). 1 


PlattaabsrehuBs (Plate Shooting), A plate v test for the 
estimaQDs of the bfisance of explosives similar to the 
one described in ths general section. 


J-m' 


' 1 
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- ♦ r 


* f 


tolls 


• ♦. 


,«• TOT "o ,*‘ 87.0 83 J) ■S'TO 'B3.0 

,. Ct|*a* h e le a rn „ • •' tt-t> - ' * 

- *•''*. W.0 < % - - 

' U*to stytu ' * * ** ' - - 4.5 - * 

Beaton gwm * • - 4.3. 

u^pWDKjt * io.o io.o 

l I 1.0 j 10 j -M jO-3 

H a t ^ feaea to vt* Vtv»«UMt|. The 

following WfUkidT it give* U De* raachloae 

v.'-Pil'Nf (192$), p 156: c^lod coins# 23, fotc«nw 74; 
4ifViayliMi« 0,7* soot 0,3* toltwftt \,p \md residual 
wierile fafadeUar 1-0*. 


tur 

fmft i Vi if 
La*t4 tayMt 

' knMMfM 
uwUDHir 

C-UkUk*. 


SL 


PMF-1M. Smm m rillptoi 109 (Fp *09). described 
etor Filler, ■ • j 

POUFalvar to# Htw a g tow s f »(S*lw«tWw» pfopalW^Se* 

h *• % • . » 


U« el the pUatk* material* rfexeloped prior 
tt_««: fj Jr (it D^a«oi( A <</» M ‘ XtoetoL. M. *•. • •***- 

’» .' ?j!l_ ,il---» 


formtobyde c«M*nwu«b pi 

1) t.Knwick, Kw'fianHi >• Koaroaiooaachfltt. 

{1945). P n 

2 ) H-SacktUa| 'ft W.Z*ti»»r«*i. Kw..u>(t-T»iKk.mt»c«>. 

>* J-w * ?m 

» K.A.Tia«h, Picaciaar i'Hul; fri**** C —M CpliM. 


»— POL 


. . - „ ««»■# » CIO* 21-J (1943k • Nyk-a t^p. 

‘ g*»tffF «•**», *"•*•*•* “ *• T»««kid PlNM ol Dnwii 
4 W it* Muf Md propcrtit* \» sim.. 

Pofyyiybri (PGKi (Pofy|ljrco!). A liquid product <coiuiitu| 

■ M nhfcac 79* dJethyicnagiycoi (DEC), called ia Qmtmm oy „ 
DiplyM* to 25* ethyleneglycol (EG) called Glykol IQSft 
Tki* F«toc **• >****fd before to 'duriog^J^I by 
J G Faebueiadwacri* staitmg with ethylene to tin. 

was toaito either from Mast htmct g**-^t£y liquefaction 
•*4 a*he#q»«et fotctioancto) or */ hydrofmstioo of 
acetyl***. ThU «mm to to£od mnntli epee re- 
fto for. b* +mmm4 *ctat *~.*rftmi for die manufacture of 
ifycto" critical food tofe'inis such u to wore rmqtod. 
fk " «M* oittod. . Ji^uid"tnplo.*T« «>« 

«■ ftotod nfcMTjjtood to be a better «ciati#ix«r for NC 
toi AW*4*» drMH|4 o i aifrotW polyylyool (NPGc) . 
ono «to /t prtocod mmek cooler pcop«liA#t» 

to" todfk vtor) to to rr«r po««ito nidi NO. 
’> to *G- Pwlrml 

Lllimurtr: 0,W.5ticWW «t U, GcmikI So— p r y of £*- % 
pto m PU.W, pa No 925 (1943), p 13. > 


2.~^LSl.~“*--- - -* 

K.bcMc«; TM >19tV2 <193))cP 201. - - ° ^ „ 

ftsr* 

r^! W ^r^X 

■ N ww,.. flWl« 


JWSSS “■ “■ 

‘ -•* 


, . C ' 

P^rvl^-UjrWWl Pl«*t4«. called L«TUvi n. aa.^^ 

” f'“^5*?* J° ia i3« l l*""" 01 "* ^fb (fcHrfai 

pomt, (0*«r -roe ). Coc**d««Ma tt^avut mi m<ir«3 

l« sold i* aad *i» c«ua«d rapid »»ir oi <hm colcU. 

Raima c«:C!OS Rap« 21-5 (19451. pi. 

► - - ' ' i . 

rotoiM CMWdi '(PVQ n m Gcnn«. |J tW 

prtpinnoo of ▼ttnooi pU*uci (Rof f) ood ia 
Mtoic coo«wridoo« CR,r 2>. 

ia R^fV chloride ploeuco «ro motioto ' ° 

■Vvio/dor (q »;)' , • ' • ;V 

^ b> UipolsoWq w ) -* • i 

' 0.*i(,f-djloriaa»«d ,.-PVC It cooi*i«*d i 60* ot 
S. Si *“ v**? I« 4i.«.l^d r. awihylaaa 

»»(««•«? ** " ,U ' A th * oniiaal PVC Mt km aolakl* »• 

»? - F -)-Cunia. OOS Rapt 2I-) U945), p J * 

2) T.l/tbadaki, p.amy.l Cb^caoy, 27 It), «7 (1941). 

• 

- F+rw{+* H;Code numhor for die product prepd by IG FnWn 
tutoutc by cto«r«bo« ol ncetooc to **Wcytode 

wiibie. foUoto by ci.aiw.et with toto 

2(CW B ) t O ♦ 2S*CH ♦ M t NaNH x H^50 4 — * . ' , 

(CH J ) Ji aCN)NH.MN(NOaai 1 ) > El2fia. , * 

**. i • \ . .1 

- --^Of^aGNWaNCNCXTlCH,), 

e 

' V ,Thr product «m u»«d i. ch. Miuit^X of portee 
eioteri.ls wei'' n (o*e lubber aponfeoC tSr v « rone ley 
fo« Schaorhd tubeki *e<f aabautur p<&tcopm€ (eee mmJttr 
ZciUttlit), h -in the properry o* - ..cfoivMf titroico wh.y 
tojid toyech.f with eioyf chdr^Sr in ^ «mocU.« mt 

toiler prop*nie. ^T^di^leycd .by Ports for , rib 
(Dienmwidototwr) Porto 254 *(ptepd tolwly. 

co Poiqfor N by j^CrJ cvdoh.se&oee instead of scetooe), * 
Reference: CIO* 25-19 0543), p )0, ' \ 


Reference: 


or Stich Hto Gto (Stielhendemnoce) cn^ 
itoyof n wooden.acick (beadle) to which wee nttttod 
/ nemllic can filled with an explosive. A similar type 
was the Jnpnatee Type 99 Stick Hand Grensde> end also 
* tb< Russiaa Stick Mar»4 Grenade, 

Ralaraac,: TM 5M9*V2 <195)),' pp 519-520 (Sualkaad- 

24, » aad 4)X 


R*t ihjioW Rta|axilla.. Saa,,«nar«l aaciioa. 

* 

f rKH^Kl Pralmlla S*a Rif lad ProjKti].. - 

, * f ^ 

p w .la, •< G«m* ptoc^d.. U briefly da- 

ir^T 4 ” tnmm ' 1 F,b,lJc - P»»»*X 4-G. Pr«»», 
of Explosives* etc. ^ v 


PfesIh^aCato^rd et “el. Men pto 54* 17^(1952) staled 

■ Pre ~«f* « Getwso explosive of r» || csetofse 
•••e tetsaemosnlfoxydiphenylawine, . 

J. ^ ' e * • S S ' » ^ 

• yellow solid with . p 369°. The tatrm cowpd wU prto 
br nitrati^ to oxiddeto of* thiodiphenytoU (pheathisnine) 

c . h 4^- c .'V . :- ^ 

Jridi coo^d 'rit,i^ acid. No oth« iafo^tii, U tir*» by 


♦ * ' 
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5 . 
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• la - 
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PrlMrladoftp (^H^asry Change) is a cop chsxge of s blasuoy 
esp or detonator, Explosives used for prinwry charges 
are described under Primaiy sod ‘ tnrustang Compositions. 

9 t 

Prtawry and IfiHiotinp Compasltiens. The following Germw^ 
terms are used in. connect too with this subject: Ziwdtotfeq 
(Primer Charge),. ZiradhStchea (Primer Cap), ^ftielaot* 
(Initiating Compaaitioii), r«tHI«li^to (loitiKv^f. a gcoecal 


dccripuK, oJ prio „ T ^ l aiti . tiQg esploaiaca ta 

55rf“ , J* *’ 7 ? ’ “j 8 ** “ ,D ,h * «“9~1 .«.ioa. 

«» M u 5 ’ 6 -' '/, 0d "* l ‘* ttd «P io "r*» u.cd ducta, 

tl. Mercuric l u lm.,„. w M u.cd ex.en.i.^ly duxin, 

r Kl ' , ‘ ' yp ” of f’ rimn^ ^'>“1 *» H. 

Table 38 lists some Germso primary and initiating com- 

posiuoos u.ed to fuses, primer* »„d detoistors. 


TohU 39 




U F 


L A ¥ L St 


a L 


% 

b 

• 

94 

c 

- 

88.7 

d 4 


37.5 

e •• * 

m . 

49.1 

f 

1 a 

52.1 

8 

82 

- 

a 

60 . 

40 

* . - 

35 

43 

s * 

1 

14^4 

83.6 


^C^apositioo * 


23-5 


Teua> 

NC Ca silicide Oxidtter 

Abrasive 

CCD* 

i/ 

V 

• l 


■ - - xqiOj 4).o 

1 i 

Glass 10 


H 

«C) a - 

9 

W 

11.5(5) . , - . 

mm 

: 4.2 

12.4 B*4NO ) 38.5 

m 

* 

’ - 15.4 B.CKO ) ns 


m 

- - B«(N° V 47.9 


m 

e 

V 

11 

w 

V 

- • 

j . , 


Uses 


•In oooposltiows (b) and (c) the NC w*a.^n#de toco a paste deine amyl 
igsltian bridge of a primer. 


some boiAb fixes 
Electric luxe pritoers 
Same as shove 
Primers 

Primers 

'Primers 

Primer - detonator* 1 

Standard detonators 

Same as above 
Pcronacoci 


acetate. Then die paste was beaded to the 


Table 39 litu ■ 
aadd daring WW 11 


Cartridge case primer compositions 


TwbU 


Table 99 


Uses 


LSc fi.7 to NCUcqae* U.3 50 ana HE t 50 mm APRN, . 

30 mm APHV, 75 m*a HE to 
, , 75 m APC 

COO'35,8b_S %7M F . 21.5 20 mm HESD, 20 so APLC, 

tad a{mri« « 30 mm APC 1C, 50 mm AJC 

‘ t SC t 30 mm APHV LC. S6 mm 
/ - v - rf H£UTF and 88 mm >)PC 
RCIO 44^b a S s 24>l F U 37 mm HE, 37 mm HEMB.37 
to shrasiee 9 . * mm APRN, 37 mm APHV and 

[103 mm HE How 

COO a 28.2, Sb S'31.l f If F [47 mw AP, 47 mm APldf, 47 


123.7 to abrasive 15 »m APHV NP aad 47 mm 

•1x00,29.1, SbjSj 4).4 , 47 aa HE 

jw F 16.7 ud tbatirm 10.8 
. *• hixiaia, L S« amt ahnai*. 20 au* 4PHV 

Ba aitma 47.9 «kI LX' 52.2 7.92/1) aa HE 
L S* 19.2, S6 a S s 6.1, P,- BO mm CM 

■“**** 5 J.6 «k! abuin 2l.l 

^ 2fr * 4 « SI, Z S 1 lB-’2, P(>- 50 mm TM 

faittata 50.1 >kI ahrMira ).) 


50 mm TU 


T.bU 40 liaia 
daring n ll 


primer composltIona, need is htzes 


* 

iompesixioR * 


KClO./Sb^ 

KCl0 f 61, Sb a S > 33 and 


Uses 


abrasive 6 


20 an HE She^,,* 

3 7 mm A PUB, 37 mm APRN. 

4 7 mm APR**, >6 mm HEl^f. 
30 mm APC LC. 50 mm APRN. 
50 mm APC SC, 00 mm Of 
to 88 mm AP Shells; tost 
Lead Mines 


KC10 # 5«.5, Sb x S # 27.5. .'47m 

cart^ 9-5 to abouive 4.5 

g|E^0,MF 29aad 47mm 


47 m» AP and 75 mm APC 


-^1 


HE Shell 


; m 


P. 43, Sb 2 S B 34, M F 12 47 mm HE Shall and 1 05 ass 
abrasive 9 HoV Shell 


jjfo j 29.5/Sb a S 1 54.6 t . 
•bon 10.7 and abrasive >J 


75 mm HE Shell 


t A 65 sod Ca silietde 33, 75 mm HoC to 1 03 mm HoC 

over PETN ' Shells 

1CCIO 37, U F 26, Sb S 30 88 mm AP Shell 

aad glass 7 ; 

KCIO. 51, Sb S v 24 to 50 mm Monar Shell 

25 -•* . 

g &.)8, M F 14, Sb,S 42 LjukI Ufa. (T.UanriK ))) 

glass 6 

41, Ba a Urate 41, Land Mines TTellemuKa 42 
5^3 and Ca silk ids 15 *«! 43) 


Ujae (TeUetto 35) 


Abbreviations: AP Arraor-piercihg; APQ A mee- pjgieiag, 
capped. CM Chemical mortar; Hf High explosive; 
Hollow charge; Haw How User, HV Hyper»jeloeUy;4 ln~ 
Cewdiary; 1C latft charge; l A . Lead ax<di; LC Long 


case; L St Lead styphnate; Mg Uoaohlock; H F Mer¬ 


curic fulminate; MTF Mechanical time fuse: NC NitroceU 
luio»eiP€7N Peocaorichritoi tetrsD«irat« ;RN Round i 0i t ; 
SC Short case; SO SeU-deeir«rria*;Tli! Treach mortar. 
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nr .IV'dtt &W I M liH rmbfid. •*m»l 
9?*» of tui<M 4*1«J *««••••*» n* fu*rt«wi» «W 
aiani k*4 hn| «dw» F*w 

WWi AiadOuil F«*«fc**4 
Mf«Noe««t ' ' 

|> RJLacaW*, A.9«mh**h«r, feitial EipfoeiTStsffe, Veit, 

Lofo*i*a9l7> . 

J) Ai««lWclMPr,Scki*M- sad Spre*g*tt>fle, ,D«rtA, Lev**!*, 

<l?J3>p*)M 333 - ’ 4 

J) Am* Ai11*4 *mi £**my £*9Ab*fd**a Prevtog 
GnwNi Ml <1W*X f* 64 N 71 

4) Collective, PB ft«j« 11.344 <I9tft p*w CO* T«Ww I, 

a «*4 in , * 

« V.IUtMlkmi 1 t, P|c Art* T*ito R**c 1333 (1«3> 

6) F.Poster*, P|c*tim»T Ah«m1 Omh* L«b Rej* Ho 127,024 


CW9) 

.77 MH. 


I l»i*« oi Uftdk pewdvr, *bicl wmd *0 ifiit* 
to.p***lJ*gt(jjo )3Vd> 

4) Patcasstoe Ptumi U 33. »*«d i* 47 m cartridges. 

M F id.7, K chloessa 29,1. Sb ioilido 4W 
aa<J»M»ai»# 10.1%. A chief* od Use* po*dat (*.T.g), 
placed iHm toe prime*. i«n«d to <gait* to* prop*Ji*et 
*P 337X * 

1* QOS R«J* 33-20 (1946X937 rj'it#cril»44 tb* MWo 
ift* pnnAiy cowpoiid** ***d fe cap* f*e 7.92 am steel css- 
«***? «*s«Jd by tb* DeBtscI* Wuoiko**- 

f ab«k«* A - G • Lfiboclc (to iloitt 42, Pb ftyptoui 40, 
Trances* Pb petaxide 3 Aid Ci * die id* 10%, 

€ €*.*««*** H« Hifb r*piorire; * 

Ej****^ V. «•**»*. Mriupv itA Net Peseta; OF 

Quick-firiag; I* A*S*e*y, * 

<5** also Abhrevjaxioa* u<kc Tibi* 4<>L • 


PrlMur (ZAadbucche*). According 10, E.Eagieabufg, The 
Ordaaoc* $«?»<•.<,'% 1944. pp 320-1, Ctm* AftUJm 
^nitrt vttt All threaded 00 th* ouUkdt tad **ff screwed 
«lt0 tfr* b«A« o( * Cartridge CAM. The DOm*** w«* small 
** coupAriPoi wid cbosa u«d ia l 1 5 mnuttidoa, «ad 
contained only I Mill utouac *f ifpbii^t to Mipliiy 
fke* Action ol (to initial lit*. To Itcilihtt ifutio* sad to 
<i«ure complww sod uniform bum inf of lb* ptopclUat, 
«a ignim bag was. employed it tb* ban* of all propelling 
charges wbedMf fired or rew^fixad. 

Notoi No Mp*rx»|fl«d u| i mmi uoa(t»cb A* ia tto USA) 
*u reed by til* Ginnai. V * * 1 

The body And. tot saner coiMpuuiuts ai * pri»*v w«rv 

°1 h f** , '/ bu< ' i “'» »•* • t«o>W.cy ilvii, 

r* U is ntk« ih« Sodit. of «*«i. . . 

T*» \yf», ot AmU«y p°hm «m und: *t«-T,ie 

i»d p*fc*t»tOft. 

A, ElixUlc ,**»• «nploy«d ift’aij uwmiuoe 

MMA.A ft»A tWt* 5 cm i. Ctdib^. foe tank ol 

^ «» StuG. «b« 8.3 cm f'ld. 

41 fc 43 A-d toe *ii cAit beta of unu^iictafii p*. t*i**r 

9»w ClL f 


Tto C/22 ClnWt Pilacr cmiu(«4 o( a bus pvtow 
body, • plume 'primer plug tiaulatoc, a fcrmi* pruprr 
fl*4, « ig&ictf imhU y, A ibtti km ignitor r*c*UMn, 


77 Aam, Amy. Oritoaar* 21, Ha 161, pp 45^2 (1947X 1 
GmmKUtoiePrkmafnrU / 

•> A4tftibi«tot,Spm|' uad kbi«utoff«, At/cb«f. Ziiiicb 

, (194«X P9 9W09^ '• I 

9 

9 • 

Primary CuupoAltto#* d«Ktited i* Tto ^IPtVJ (1933). pp 

. - - 

i> PtremuM Prumr C/12*A. 4a*4 id . 30 «m OF 
- cofttid)** lot HE «b«ll 4 > cantmaad: U F 28. K cblocAH 
34, Sb luifid* 32, aad gl*Ac p©wd«t 6%- THn upper 
n«M (mogutto*) oi (be primer coutaiaed 0,63« ai 
gtaauUl Mack yomdet iad a 1.44g p*U*t ^ toack 
foadu* which Mryed ia igoit* cb* pco^*U*ot (pp 354-5). 
b> P«tc***icm Priaacf C/lAaA ua*d in QF ertridato, 
i .faaModj to F 52.0, & cklomi* 23.0. Sb auilid* 19 7\ 
iad ibramiua 5 3%. Tht ho pet r*c*aa ol tba phew Y 
katuad 8.7 graia* of black poatfer which tarred to ' 
ianitn ih*p«op«lUai Cp 333) . - t 4 

<> P*rc«»a*o* Primer C/33# ^ QF cortridgna, 

c«amia*di 14 P 24.6, K cblarm 37.6, & uilfidc 29J5 
■ad nbtaaW* 12%. Tk* ttctu, of t*« pomt * 

f jprBM* ofLlAci pomfav, akucb a«rrud «o igait* 


Alumirtum 


Qj wJtr 


- Vise 

ftetek 


/? 


ni/fr 


ASertw 


V 

'// 


5r 
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a brat a rtt»itit| Kite. a. ioo«t mack. po* m r CAM a*, 
a or*mad black powder ckarga^ 1 doth Hack powd«r 
— di*ki-«od-Ao- Alursuoum cjctiar 4i#c ctmped ia po aiuo a 
to cloi* th* forward cod of tto j>riamf. The igaiaar 
4 . latrabiy coaaistcd of two Ait* dvanMi ItaAiaa 
placed 00 bach aide of a fiber scrip md .coaoacced 
to each ocher by maaoe of a piatiaawiridi— bridge. 
Owe leod-ia waa in cnacaci m>th ti»e pryoMt plug,* dm 
other with an igniter retainer. The bridge ud toe fiber 
aaaembiy were eecased with g email quantity of toad 
ftyphnaae coated with a gram colontd ■ irrnra H■ inae 
laceaer aad around tbit wm* placed a loose black powder 
charge. 

When ‘ the fifing circuit waa cloned the current 
p eased from th«>auUp*d phemr plug, ip oat of (to 
1 red-ins. through the wire bridge, add down the ocher 
lead*to, to . the igniter retainer efrich gzouaded the 
curt eat. The passage of the current heated the bridge 
•ufficieady to innAte the toad ncyphantn awtomdiag 
it and this in turn ignited W black powder. 

0. Petcuaaioa primers existed in die following types: 

C/IMA. C/12,XSV (Sw«l), C/lSnA, C/JJ aed M/JX *AU 

cbeaa typee.aa well as the Russia a Primer 42/M used by 
to* Oenaana.ar* deicrijmd is Tto 9*19€VJ (1933). PP 334“58‘ 
•n Toe C/Vfr*A Porte a rlon Prfmae coo a ia ted of a praam r 
1 body to traded ■- on the outside and recessed' ia to* 
Mentor to rec*ie« a brass anvil ping. The plug bod a 
central flank phaanel aad waa twceisod at the rear- 
word and 10 form an anvil mod to hold a brass primer 


a. loose black. 


OUN 


4PV1 HJUQ 

• 

— IWS 


cap - coataudag toe power mixture. The cup held to* 
mixmm *mmt( toe aovUc , Directly • ifioee ‘’to* plug 
wa* placed a •mall laouot of ‘gfeeuim black pdwdee 
with a black-powder pellet covering it. The pellet 
was held m poaiuoo'br** brass «vto«i crimped over 
s ▼ mushed fabric disc. Wbaa toe firing, pi© hit toe 
pdiB«r t toe cap .pushed toe primer fnixture ■ **<&*( toe 
aavit, thus 5 cau ung toe-mixture to’igutt. The flash 
from toe cm 1 sure w eat to rough toe channel toward the 
.black powder charges and ignited then add these ia ' 
bun fired toe Dropelliag charge. This primer was used 
ia sesmiairum tor field gums and howitacra from 7.5 cm 


to 21 cm {excluding toe 7.5 cnSaG) aad also fc* ctm 
5 cm Pair sod toe-8,0 cm Flak 18 and 36. 0 
(She also Primary and laibstm| Coopotihosi). 
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PHieat; Electric, Bridg«Uaa Typ* was developed by toe 
Deutsche Vafieo- und Munitions fa brikeo A -G , LUbeck, 
.It consisted of a cylindrical.casing <ainc plmtrd steel) 
•. cvntaining-a primer nurture (presumably lead diaiuocretyUc* 
and aside), a pole piece, ioaulatiog cup. Uad/tia foil 
washer (attached by shellac to so iosuiatiog material 
•waabH l md a contact ring. A current of 120-160 volt* was 
1 squired to fire the primqr. 

Reference: H.Peploe, CIOS Rept )>-20 d945). C pp 75 A 77. 
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Prlmm, ElmttHc, Drldg* Typ* was developed by the Deutsche 
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bvtocRJieiamctall-BnrsigAU.il coosiaicd—of-s^iyUndxical 
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WIRE 



' aick,i . P‘«*d plactd IIa |) «... 

taming •risentially the following items: 

• ) 4 bridge wire tolderrd a> two metal fori .tripe 

separated by * millboard (in-uiatot). The bridge wi» 
%4. coated by succkMiv* dips ia a paste formed by 
muiug so tgm r er comoound (ag.to as lead styphaare 
or .lead Dictate) suspended in a NC varaiah* (Se* under 

r a Nefi e»d) 

b) A filling composition: K perchlorate 47, Pb styphuat* 
23 and C* ailtcidc 30%, loaded loosely arotnd to* 
fusehead. „ . 

Ammunition with electric primers were used mo*toy 
tor lynch toolced sircra/T guom, such as Mausers is 
MG 151. 20 mm MG 131/200 an/ $> mm MG 21). The btodS 
•lie primer «««jl in t»o typ«» : C/25 nil C/27. ..ct. 
requiring u.firing current of 24 volts. 

In .driiioo to di.ii u.c <« .ync^roniied gun., ol.ctric 
primer, wt gitd 10 »omt Tuirer fan* *nd ia AA pin*. 

Relei«»e«; H.Peploe e« .1, CIOS Rrpi J)-20 (1?45), pp 7S*6.‘ 

, 

Prtmjn, C v mj»»Hlon* U*.d fo.'Tr.c.rj, S*c \nder tracci.. 

Ph.9 r .«*lw Riilln, or ImxoH., •* Twl.r 

(Zoc.bmepd.i Dr«ll Oder *.eh».od.r Drail) t. hri.fl* 
ia the ,trMr*l »«iior> und.t Riflinp 
Follow ,„g OeCOMB •(•pool unrj prope«*iw riflU,; 

») 75 ipm ILwlt (6° rn.*)' 1 ',»,*«, 

b) 75 mm LwK <0, L/43 (6° to ?°) 

c) 75 wm So»K <0; L/43 <6° to 9°) • 

<0 88 n»(n K»K (4° to 6°) 

«) 88 mm FUk, UodiBcntioo. 36 ft 37 (4° tp 6°) 

I) 100 nun K 18 (4H®sto 6°) 

» g) 105 ,t-m Howitzer (6® to 12*) * 

h) 150 men Howitzer (5 ft to 10°) 

i»150 mm K 39(4° 17* to «■* J9*, . . -■ 

j) 170 mu Gu. (4° I6‘ 40* w 5 ° 58* 4?L^——— 

k) 210 mu. « 1 ^ 2 *j , 

_ |)_210-a«, k 38 (4° 29’27* to 5° 3 0 'j 

Rt/^ 4 . 0 :* U ’ GUO O'* »*«■-»• >; *\ 

Ple ‘ dm,y *>••«.« i. 

* 

Prtjtttlls , ■ See Granite. 

A 

* , * 

Prefect-lie, FUrst See trader Flare. 

PrspogOTdwtwaftete (Leaflet Project!is) .- One each t*o- 
jecule (caliber 10> ram), designated as 10 os Wait* - Rat . 

;? T " 9-I98V3 (1933), p 462, It 
contained 293i fb of leaflets hud a small charge of black 

f.™;, rrr ,n ^ a * * ***■««■• Xhe Shell *u fired from 

d/m ‘ i ,uch •* IFH l8 » Wit JB/2, f8«iiJL 

18/39 and 18/40 (See drawing neat page). 

• N • 

Prepavandmfcet* 41 (Leaflet Rocket), caliber 73 mm. 
consisted of two steel tubes screwed into a central joint 
The lower part contained toe rocket motor with propellant 
consisting of a ‘cylindrical qttek with nlh* longitudinal 
perforations-on* in toe center sod eight in a J circle around 
toe central bole,' Below this were .12 . reoruri set ia two • 
concentric Hop, The/ upper section of the misiilit contained 
.an inner cylinder (which was split longitudinally) with 
leaflets wrapped around a tocel/ *priog which waa kept 
viodcr compression. The oussile was spto-etabtliked and was 
fired from a • in gi**m be launcher called the Pr*» f *d* w rf*f> 
The* propellant was ignited. ..by means of toe percussion 
cap and when tot rocket reached its destination^ toe ignite* 
(located between the propeliaot and leaf lets) fired toe 
bursting charge. The rcmlUng gas pressure ejected to* 
mder cyiib^er and toe plastic cap. Aa toe spiif cylinder 
emerged, it mJI apart and allowed toe comptiasird spring 
to scatter toe leaflets packed around it. 

Reference: TM 9-;>6V2 f 1953), Pp 234-5- * 

(See drawing on neat'pege), y • 
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r*QKlLLA>nt SMOKELESS POWDER (Troibrnitzal, Treib- 
‘twit's* ad** iMcklei* W»«(). A .i««nJ deactiptiea of 
G«m m«Uift» is giriro to Refi 1* 2. 3 *+4 4 Um^' 
tl tW «*4 of iliim MCiiit. 

Prtp>«U>iti used bjr Gensttas <kit| W I vcm 4t- 
bf **• Anil Ft. 2, 107 (1923) **d by 

J.PepV* LeLsUs**, P n^tfi etc, ft«Ul»*ro, Ps»s 0931L 
ft 290*91. TWy ascladed *• loUovi*g ptoytUMta: 

A) I (HUM* NC (I29M 24. NC U3*M) tt.J, ZPhA 0,3. 

Oat 0.3, Am oniatt 0.7, gslstiaise* (residual soiewnxj 

0,3, H l.W 

I). T4« (CuMMh NC (IHMO 21* NC (I3XN^70, Cent 


Pee Ml 


V/ 


* V 


M* 





kt&M- 

Con Tatntr 

elector 

SprJnf 


Burst ing 

y K ' 

S&V 

Spring 

-far'-' 


fifrtvssnr? 



ifurt 


at Ac*4 1, K bis*matt 2, residual mItmOJ, »o 4 
moisture l.)% 

O *~*a*P«lvar (Flaked props User) (Rifle* ^F<12%N> 
60, NO 30,3. Ce* o* Aeat 1 mmd mmimtmtm 0 . 5 % 
t| ») MC (12%N) 29. NC (19%M> 

29, NG 40, Ceat 1, smd moisture 1%; b) NC (12%N) 91. 
NC (13*N) 31 NG 30. Crti 7 s*d Mtiiitt IV c) NC 
' <l2*N)J0,NC<13WO31 NG 20. TNTJ4.3. DWT 3,3. 
Cent 0,3. and sxotxtefe 0.7% 

£) RSkroapefver (TebuUx W«li«) (Cnaaoa): NC 
U2*N> 32-M. NC (13**) )Hi NG 2V29. Cent 4-7, 
Am oxalate 0.3, Na ettboutt 0.), grifkiii a3 s»d 
■oitMit 0.9%. 

Table 41 lint* •» propellants df WE I **«iM 
> Ml 2. pp 136-6 . , 
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MC UsUUe) 
MC (ktt^k) 
MG 

TNT - - 

dot 


24.0 

73J 


60.0 
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30.3 


21,0 

70,0 
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Ger 


Propellent* •< w* ii , ^ 

inforois«ri« comained belt* MM derived from 
7 W '‘ o/ of captured German propellant* coo- 

at Picactoay Arsenal. Dover, New Jeraey (mo.tly 
by P«R.Hoakoo, JtMftd H.Jxdov.itx of ch* General Laboratory) 
aad alto fro® docuroaotaiy MiecUU gache^d by rariou, 
AMencaa and Biiuih (aitaiont aeot io Gartrmay directly 
after tcmioauoo of thy War. (See Refs 4 and |0>. ^ 

. . FO “T> “* * «^«T of propellant, used 

durin/ WW IJ: 

a) Both •m^aaaddouble-baa* pfopellanca were used by d»e 
Gent**, durian U. In doubJe-baae propeilaata • it 
Maa tha tendency to replace NG by DEGDN. This 

pdn , y duar.co the tictifive etpfioo cauaed by ■ NG 
propellants and p*ftiy -becyuae of the ahorraae of 
Alycrno trhaic DEG could easily be prepd aynthecically' 
fro® acetylene. Alao, DEGDN ia a JMtrr-^eUci'oiM 
IWi MG- and for tbia reason smaller amounts 

of .DEGDN ; could be used. The DEGDN ptopeJIant* 
'possessed much lower calorific ealuet chan NG pb 
pellacta but they were not suitable for use in tropical 
Climate, oo account of the bi ft h *ap« pressure (sad 
conset]ueacly bifb snjatiltty) of DEGDN "(7ee also 

*G" PbUct), Still cooler propellants, which ware also 

leas croaive and- practically free fro® muxzJe-.fUsf/ 
wetn obtained when Urje amount* of ’ nitresnanidiae - 
(NGu) wave iocorpflrmted, aa for rnataace, 'in the cora- 
positioo: NGu 30, NC 43, DEGDN 20, tt*beliters end 
plasticizers 7% (see also Gudolpulyer) .^ • 

h>. Aa flesh reducers the Getraaaa used sale, of pot*»- 
,Jto * uc ^ *• polfece* chloride, nttrare ‘and osalate. 
Tbcy- Were fre^oeatly supplied in hags for use only si 
aight as they piothiced smoke which was visible ia the 
day date. (Sec »Vor!age) In propellants cootg NGu 
(bate was oo necessity to use the above salts because 
NGu acts as a flash reducer 

c) Some German propellants contained between 1.3 
»Md 3.0% of hydrocellulose, presumably to improve the 
Utroioj characteristics, or to reduce flash 

d) As interesting feature of German propellants of 
low calorific value was the use of mixed gelatiaixers* 
stabilizer*, such as cemralites, acaxdices and urethanes. 

It was claimed that these mixtures had a bener effect 
on. the working properties and stability than when 
used individually , 

e> Of the other ingredients, magnesium oxide was 
iacleded aa *x lubricant to facilitate tolling and ex- 
nuding operations, graphite was added to reduce the 
format ion of static electricity during manufacture, 
and the inclusion of about 3% aJpha-MNjtf resulted ip 
reducing the* charge of low calorific propellants aa ; 
such as |0%. 

f) It seems that there were t»c restrictions regarding 
the composition of the propellants provided the ballistic' 
properties and stabilities complied with specifications.. 
The composition of propellants manufactured at different 
plants hut intended for use in the aao>e type and caliber 
Or gu%. we.«~* no, the mw, sbbowjpa d»r, ail paaa«w 
inspection teats. 

< 

Table a2 gives compositions of some single-base 
(oirroccllwioae^propallasra eiuaiMdst Pica tinny Arsenal. 

C 

fSe* next page). 
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Vhe propellant, listed in Table ^contained • number 
of f utures which are worth noting, such a.f 

a) Hone of these propellants Coni bio ed a sufficient si^ejm 
of-(.on-voiacilc pJasricixer to colloid the NC aa effectively 
•a ># generally requded. It is assumed (hat a volatile 
solvent was used in (heir manufacture which was later 
feovvtd by drying. The. .mdunt of centra lire present in 
somt. of these . piopcUams would nor be aufficiem to 
geUctnixe the high-nitrogen NC that was u .ed in them bra 

would be Sufficient as a stabilizer •, 

b) Since an insufficient.amouru of cencralite «b prr.cnt 

iot t(»e complete (elMixiution of .the NC. it i. prc.umed 
th« temphof «UMti income ptopelluu .to (uperfici.ll, 
.eUtyfUt-ehe-fe,^,^ of the pain,, lip., j, , ct 

—«( deterteor »od c.u.e the ptopelUot to bum n«e 
progressively * 

" propellants were not only coated with gra^hite^ 

but. some o* the graphite was iycorporeeed io (he graifts. 

. Coding with graphite was usually dope i« r the fullowiog 
purposes: to decrease the possibility of ignition by static 
electricity, to make the grainsViore flowing* while 

loading the cartridge cases and to decrease (slightly) J»e 
initial race of burning. Incorporation If graphite in the grains 
was apphrehtiy dooe to improve (be burning characteristics 
' of the propel Jani ' 

j d ) graphite was uacd for coating only, it is probable 

that the grains were previously giveq a surface treatment 4 
* with centralitr or othe; scabilixerigclattnixer as a deterrent * * 
coatmg to make the propel I*** more progressive buiSiug 
•) potassium salts (such aa K sulfate) found in sc me 
Gero^ao propellants, were evidently used as flash reducers. 

In some, cases, however, markings oo the bags included the 
abbreviation Man Pulv which stand* for Hanover Pulvev 

we-e usually rapid-burning propellants be¬ 
cause they were porous. The porosity was oWiowd by 
inciMpormtioa and subsequent elimination of' most of die 
pocausiuin salt by leacbiog with water ^ 

f) Some of the propellants examined at Picatinny Arsenal 
contained DPbA as well as DBuPh. As none of the German 
pre-VW U single-base propellants coocsined DPhA, it was 
presumed ihau>thrse samples w#re reworked captured French 
or Belgian propellants 

f) One of the samples examined at the Arsenal contained s 
large amount of PETN (63.8%) dispersed through ibemsss 
of NC, None of the Allied propellants had such composition. 

• ' . y 

One of the single-base (nitrocelluldse) pro^eliants used 
during W H was prepd by gelstioixing a^ Mend of two 
nitrocellulose* one vpf N content less than 22.3% sad 
another of N content more than 13%, 1%e gelariniser used 
•was pfi alcohol-acetone solution. [See Nitrochemie la-', 
dux tries nlp*en A -G , Ger P 713,811 (1941), C A 39, 

2211 (194^4) \ 

6 * 

In Ref 4, p 41 is described NitrvtxlMx««rlldvclww 
gulvsr (Nitrocellulose Flake Propellant) which was prepd ' 
b y thoughi, mixing >m ri,* -ptcacr,^. ^ 

3 parts guncotton*(Schicaswolle) of at least 13*1% N coo* 
teat, ) pmrt q( soluble NC t^oll^dlunnrolle) of at least 
. 2 2U>% <«»otent with 0,3%of stabilizer (such ax dlphcnyfamine \ % 
and 1% of flash reducer (xuch as oxalate). After (be 
mass was flaked, the surface of the grain* was treated'with 
cfatnhte sad finely pulverized gmpHjte. The flakes were ^ 
abowt 0 ) mm thick sad (heir surface was 1,3 mxx^ 
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Table 44. 
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Composition! listed is Table 43 are f 0f doable-base 
(NONG) propellants analysed sc Picationy Arsenal dona* 
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3t A 

w 

. 8.9 

• 

Unac 

03 

103 mm Hdw 

Square 

53.2 

13.0 

44 A 

m 

1.1 1 

03 : 

% 1 

Unac 

0.8 

130 mm How (Base 


« 








Charge) 

Sonars 

a. 

56*0 

13.1 

403 

* 03 

0.7 , 

0.1 . 

Unac . 

1. " 

1.3 i 

133 an How sad 80 

• 


• 






• 

mm HE 

Sqwu 

59.0 

13.1 

39.0 

m 

* 1.0 

. 

Unac 

1.0 

133 mm How 

Disc 

56.5 

133 

41.6 

m 

03 

0.2 

Unac 

0.9 

Mi see Unsworn* 







A 

p 

• . 

Mortars *%> 

Flak* - 

59.9 

13.36 

39.0 

0.9 

«W 

0.2 

ft 

- 

80 bus Mortar 

Square 

62.5 

12.0 

33.0 

- . 

OJ 

0.1 

DPbUret 

1.3 

130 mm Rocket 








EtPhUret 

, 1.3 


• »« 





• ,* 

• • . 

Unac 
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Abbrevistioaa : Sea nadct Tsbfe 44 


Rsmarks on Table 43: 

The doable-base nitrocellulose-nitroglycerin propel iso ta 

lieced in Table 43acre somewhat different from tbe A tactics a 
sad British propellants, as can be seas from tbe following 


s) is cases in which large rbowui of c« malice wwtw 
preseat, it served not only as a stabiliser, but also as a 
plasticiser, especially for Unr-nix rated NG. The iaovot 
of NG in aneb propellants vat cotrespoudiegiy decreased, 
la otbet cm« where tbe a*oaat of caaaalite was small, 
or eras absent, die taont of NG was increased 

b) It has bees shows chat trbea central be Is used la large 
amounts, It also acts as a flash reducing a gear. The ■“* 
appliee to scar dice (a «y am* eric el dipfceay loses).. Wham 
acaxdite was used as a stabiliser, aa amount as lpv sc 
0.8% was sufficient ' 

c) Vaseline, pceseat is iwe propellants, was supposed to 
set primarily as a cooling ageac (to lower tbe temperature 


of’ combustion sad to reduce erosion).It also actsd ah 
a ts bill set (o a certain extent because the ttiattfattd 
bydrocarbons present i<a ▼mselms combine with the oilUw* 
of aitrogec and thus stabilise the powder. lt has been found, 
however, chat • vaeetine ic tot particularly effective ia 
reducing bygroapopicitT 

d> Graph]co wae used foe coating some ptopeUancs \*ua 
Remarks (c)sad (dj to Table 42, but in propellants of 
large gmi*i sise, such as the 155 mm, 1 >0 aua and 120/43oaa 
weapons, no gtapbite coating was used 

a) At i* socae other German pcopeUants, graphics was 
used not only as a cos dug* .Agent bbc was also distri- 
bated, chvoujboux the aaaaa of awtarial. f Sow Rtmnifc ,(«)/ 
on Table 42 }. " . ,1**- 

Tebl^i 44 gives composition# of some dtobUHfea*' 
propul feats, based oa DEGON (dUcbylunegiycsldfellntflij sard 
on nipfe-baee (NC-DEGDN-NGa) propellants. 

(Ses P*I*>. 
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ft 

y* 


> 


8 






























39.6 


k 

,600 
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N 

# \ 


(Sm ibo G Pulver sod Guiolpulver). 

Abbreviation.: AA Aotwiicnfe; AC Aitccaf'; *co. Aciniitt; A m Amffloe.um, Af Amor-picrcin*; A/P Aniiptt.miMrl- APC Atttor- 
pwictag. Capped; A/T Ar.ut.nk; C.n. C.tm.U.c; CM Ch.mic.1 Mor,„. DBuPh Dib u ^lpb«h.U«; OCC D,*.h f kw.lycoV- DEGDN 
D.rtkr»«»eg*ycoJ pu..umt«; ONT Dtatuotploto.; OPhA DipKcnvUmine; OPhUrot Diph*oylui»tb*.w; £* Etbyl- ErPhUrw Ethyl- 
pbttyla>«cho«; Pl«b G»r dcaigaarion »« AA; Craph G^phirc;ME High E.plo.lve; H.C Hollow Chug., ,h,p«cd ch««- HVHtpc. 
V.Jochy; Hyd»»l Myd.ocellulw; Inc lncodU^; K (IwohICum; K .oh. Pot... mm ..It.; LC Loot Cm. MB Uottoblock- 
MNT MoaonitrocolaOM; N Niuo«*o; NC Niuoc.lluloK; NO N.uojlycerio; NCu NiaaguaoidiMPslT Gtmu detenu ion of A/T 

SSLrfrTt'*** RN Round N “* : X Shou;C.c; SP S.o*k Porlormtioo; T T~e«t, TEC Tri.thylene.lvco!- 

TECOM Twcb r l*Mglirc«l Ditutmc.; TM Tteoch Menu; TNT-Tt.niiro.oltt.oe; Unac Uo.ccemoted. rhyleaeglj-eo!. 


Remarks on Table 44 (See previous page). 

Although the above DEGDN end NGu plus DEGDN 
propellants were similar in composition co NG propellant* 
listed iq Ttblt .4}, they H«d imm feature* which ere worth 
aoriog, each u: 

a) There wis a do finite relationship between the per¬ 
centage ..of NC and DEGDN used, k 0 the percentage of 
NC waa decreased the amount of DEGDN (which ha* 
about the unt potential a* NG) wa* irxrceased. It vi* 
ale© noted chat decreasing amounts of centra lire were 

accompanied by increasing amounts of DEGDN 

b) The use of low nitrogen content NC, such at 11.8-12%. 
ia DEGDN propellants may be explained by ch« fact «hat 

high N content NC ia much more difficult to gelatinire 

with DEGDN t • 

c) Several propellants contained about $0% NGu and only 
about 40% of NC, without any stabilizer. la most of these 
compositions gisphite did ocx serve for costing but was 
uniformly distributed throughout the grains. It is to be 
noted that NGu doca not gelatinize NC even of low N content. 

d) All the DEGDN propellants, especially chose containing 

NGu were much cooler burning than the * corresponding 
NG propellants ' . . ' 1 

•) From the American point of v^ew the DEGDN propellant* 
have the following disadvantages over propellants based 
on NG: 4* 

1) They ere mote volatile . 

2) Leas -sensitive to flame and thus more difficult 

w i**H& ' 

* 3) More toxic co personnel handling'them 
4) They contain an ingredient (DEGDN) which is more 
. difficult co stabilize than NG. ' 


Tobls 45a 

NC-OEGDN Props!lost* *f Ofamb+rg Fobrik OA-G 


11. Mir sour ml, U^m pood' 25; 200 (1953) .gives the 

composition of a German propellant, used in rounds for 
50 mm airplane cannon, as follows: NC (N content 11.81%) 
63.5i DEGDN 76.5, centra li le 8.0 and vaseline 2.0%. 

| 4 V 

5 s - 

- Some information on DEGDN-NC propellants 

prepared at the Diioebcrg Fabrik, D A-G may be found 
in Ref 7. Two of these propellants used in cannons are 
listed in Table 45a. - j'' 

(See next column), * ~ 

/ 

The same Ref 7 gives the composition and properties 
of the DEGDN .pn^pellanc manufd by the Volff Co Plant 
at Bomlitt, near talarodd: NC (N content 12.15%) 28-6, 
DEGDN 17.4, DPhA 0.5. Cenr i 0.5 and TNT 53.0%. 
Oxygen balance -16.51% and calorific value 750 kcalAg. 

Some double-base (NC-DEGQN) and tripie-base (NC- 
DEGDN-NGu) propellants manufactured %t dje Diineberg 
Fsbrik, Dynaatit A -G were described . in Ref 5. Their 
composition is given in Table 45b . 

(See next ptpef . 


Composition and 

- 

German Desij 

(nation 

properties 


SS702 

aHJir 

NC 

9 


29.45 


% N in NC 


12.0 -v 

12-5 

DEGDN 


2 SW5 

26.16 

Am nitrate 


40.00 

w 

Dicyandiamide 

' 

- 

. 25-00 

Centr*iite 1 

1 

1.00 


B4NN 

■ 

1.00 

Mg oxide 

- 

« 1 

045 

Graphite 


- 

0-10“ • 

Moisture 

\ 


1 .10 

Or 80 

Total 

• 

101.00 

101 ^0 - 

Oxygon Balance , % 


♦3.29 v 

t 22.4V 

Calorific Value, keal/kj 

1143 

719. 


Abbreviations: (Sec under Table 44). 

V... In Ref 6 is described the manui of NC propellants 
at the K rum rod Fabrik, Dyaamit A-G . while in Ref B- , 
Js described the manufacture of NC sod propellants *« the 
following plants: Trolsdorf Fabrik D A -G Ebcohaugca 
1 Fabrik D A -G , Rottweil * Fabeik D A -G and Borolita 
Fsbrik of Wolff Qo. ' 

l p the prepn of propellants at the Rotrxreii Plant che 
• tte^jd consisted of 20 pans NC, N cOnttfrw 12.5%, and 
80 parts of NC, N cdoicni 13.3%. , 

f Tabic 46 &*** 'adroe properties, tAehftt&g the burabg 
- characteristics , of several German propglUam examined, 
at Picstinoy Arsenal during W 11 (Ref* 4, 4^0a t lOf and 

ioih 

(Sec next page). ' 

Remarks oo Table 46: # 

a) In the compositions given in Table 46 only the twain ^ 
'ingredients are included. Other coo^xjoCoia, such -as 

stabilizers, graphite, etc were given in Tablet 42, 43 Ac 44 

b) Force of a Propellant (H*V) ia a func.joa of its. chemical 
composition ‘ 

c) Quickness of a Propellant is * function of granulation 
as well as of its composition. The mo*i important varisbles 
are total- volatile content 1 and web iixe. The quickness 

is ApproximateJy inversely peopqrtiofuJ to the web sixe, la 
imafy arms propellants, the conccnuaiioo gradient of the 
deemrnt coaling i» used to alter the quickness 

d) The relative quickness of propellants if obestord by 
comparing (heir burning rates with /he rate of s -standard' % 

If comparison is made between a German propellaot and 

a standard American propellant, the results likely to 
be misleading since the German, msde with a heavy 

hnrech) used propellant* designed to dev»l«>p the masia^un 
pressure rapidly and after the shell bad travelled only a n 
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4 

Pr*p**ti«s »f Som* Gtfmon Propellont* 


Compo*iiioo,9l 


Son® Properties 


Form 

NC 

%N in 

NC 

NG 

DEGDN 

NGu 

Uses .• 

P Tube . 

63.6 

11.8 

28.5 



% 

37 mm SF.HoC 

*ocd 

65-7 

13.08 20.8 

- 

- 

Antitank Gun 

P 

59.6 

12.5 

- 

38.8 

- 

Roc ret ' 

P 

63.0 

11.9 

- | 

26.5 

N " 

100 mm K 1 8 

P 

38.5 

11.3 


16.5 

34.8 

88 mm IIELC 

quare 

36.0 

12.0 

• 

31.0 

32.2 

76.2 mm A/T 

P< . 

— . w 

65.0 

11.93 

„ - 

23.*2 

- * 

75 mm APCLC 

— • . 

m P • 

63.5 

12.4 

- 

• 33.9 

- 

75 mith NEHoC 

quare 

39.4 

12.9 

- 

30.9 

28.S 

75 mm HElloC 

y Under 

59.6 

12.55 

- 

33.6. 

- 

75 mm Leaflet 


• 

• 




Rocket 

quare 

40.0 

12.4 


30.3 

28.7 

75 mm HE Tank 

P 

37.4* 

12.2 


30.2 

3l.3( 

42/28 mm APHV 

P 

94-8 

12.8 


• 

• i 

28/20 mm APHV 

P 

92.75 

13.03 


- 

• 1 

2B/20 mri AFHV 


jnchei ) 

I- 

.0304 

.0628 

2.46 

*0337 

.0377 

.0209 

.0600 

•203. 

.0249 

.333 

.0261 
.0279 
.0237 - 
.0211 
.0067 


881.3 

890 

829.7 
740.1 
706.9 
877 

'71 2,1 

893.8 

910.6 

856.6 

to 

901 
* 883-2 

829.7 
829-7 

1233.1 


776 
842 
705.8 
*07.4 
680.1 

777 
722.3 
/11.3 
706 2 
“ 21.0 

767 

716.2 

705.8 

7.03.8 

388.6 


53.15 13.0 44.4 - - 150 mm How .0067 1235.1 588.6 

(Disc Charge) * • 

J«jo«re 61.64 13.1 - )7.3 - 150 mm ho* .0484 1015.9 685.2 !. 

(1-6 zones) , ' A 

Iqiimre 62.13 13-0 36.6 - 150 mm How .0313 993.6 696.7 

(7 zone) 

»P Disc 59.6 13-0 - 38.7 - 150 imn How .0722 989.4 704.5 

N <11(7-8 ronee) II . | | 

Abbreviations: A Constant called Vivacity; C Rate of evolution of hot gasca ax a pressure 
phene pressure./ sq.cm of a nr face / second; H Heat of Comb uat ion in keal/kg; P Pressure 
nae of faaes liberated in 1/kg^ Burning rate (quickness 1 ©f the propellant at 2b.OOO paiie 
Mdynajntc Potential. 

Ckher abbreviations are given under Table 44. 


.0313 


.0722 


1015.9 

993.6 

989.4 


685.2 

4 

696.7 

704.5 


Force 

(HzV) 

*» '■ 

674,846 

749.380 

585,602 

597,556 

460,762 

681,429 

512.349 

635.760 

643.066 

617,608 

a 

691,067 

632,228 

585.602 

585.602 
727,333 


I? urning Characteristic's! 


6.62 

5-53 

5.08 

1.2 

4.21 

7.0 

7.26 


5.6 

0.94 

0.94 

9.9 


696,094 8 3 .01 

692,242 . 8.4 4 ,0C 

A 

697,037 .9.8 .21 


.05 . 211 
.017 167 
.009 144 
.21 158 


of 20,000 psi in liters atmoa* 
of propellent gases in pdi;~V voi- 
Kochcs/scc; (H*V) Force or Tber- 


• -V 




abort distance along the bore of the gun. On the other F 
band, in Americas guns with a lighter breech the propel laftts 
•re designed # to develop the maximum pressures more slow¬ 
ly .and after the shell bas travelled a greater distance 
along the bore of the gun 

c) (a the relation of qtxickness to composition, it may be 
noted chat the single-base propellants are the slowest 
and are comparable to chose double-base propellants which 
contain NGu. Propellants containing NG are usually the 
fastest, followed by DEGDN propellants. In tome case a, 
however, DEGDN propellants are faster than those con¬ 
taining PW, This is usually the case when the NC iq a 
DEGDN propellant is of considerably higher nitrogen 
content than that used in a corresponding NG propellant 

f) The burning race of the German 210 mm rocket propellant 
was given equal to: -0.35+429.**10 P) while the cor¬ 
responding value foe the standard American double-base 
7/fi" stick propellant is: 48,6*10 P. This means chat the 
fate for the American propellant is about 65% greater than 
for the German propellant • 

g) Experimental procedures for che determination of the 

burning rates of propellants are described in Pic Aran 
Tech Kept 1235 (1943) * 

H Methods of computation of properties of propellants are 
given in the Du Pont , Burnside Laboratory Memorandum 
Report 31. 
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trosallwmi Artll!«r» According to ktUi-Plkt tf &0$ 
SI-6* UK®. P? 4*1 and ttbUi, ebt foLUwki mm 
;;4(- pra^ilUati «tr« used by dn G*mus la 4>*ix artillery 


A. NlfrtHNilluiof* (NC) Proliant, desiposted us HaP 

(NicrawsUoloae Pulwar J «u of the fallowing varied*!: 

i)'WtaJP (Nicrowllaloo* Blanche* palter)was used ta 
' 105 ■« light field kowkaer 

* b) MtManNf (Nicoatlluioa* tlaoovcr Nudalpuiver) 
. was used to ttitok (practice) i«bo 
t) WxRP <Nitro**llaioM R6hr*«pttiv*r> was ®*ed in 
■Me 20 mm It 30 aa ^A |Mi ( 

propelled |aa. 75 m» Nary gun C/34, 10V ®o cufmaa 
tad' tower fan aod 105 osm light field howitxcr 16 
8. * Nitroglycerin (NG> ^rtaallwl, designated aa NpIP 
(Niwo«lysarin . Pulra), was of the following varieties: 
a) HflQlP (NitrogJy atria Bllkccbeapulver) wti _a»«d 
la 75 mi mountain na 15 and 80 mm heavy mortSr 54 
fa) HfiPlP <Nitro|Jy«ria Ptiittcbanpuiver) w«* astd 
i» 75 mm infantry too 10 and in 75 nun tank and aelf- 

pcopellsd guns 

c) NgUtgr (Nitrotlvufia RiDipulvcf) *ai uaad ia 
60 aua heavy mon*t 54 


d) NflHP (Nitrogfy serin Ptthrcnpolvcr)' «aa used ia 
*75 W* Navy ini C/34, 75 m m moo n ca m gun 15 and 
Si am torpedo boat gun 

C D1 ethyl an nflycid Olnltnrt* (01GDN) Pfiadlart, designated 
aa DlyJP (Diglykoi PuivecV was. of the following nriadtvii. 
a) pigiill* < DiglykoJ Blanchsaimlvef) was uaed in ‘30-mm- 
casemate and tower gun. 105 mm linht ’ hewt taef 16. 


a) pigJRir (DiglykoJ mittchsusolter) «a* uaed-i* 50 an ' 
casemate and tower tun, 105 mm light howttser 10^ 
105 «JCQ mo unto ID hoviix**. 150 -tom loknbv 

r 35. end 150 aim heavy boaiiur IB 

QJalLfP (DiglykoJ Leuchteesebcss Pulvtr) *11 
taxed lor propel Una a cat sheila in 86 mm Navy run a 
C/50, C/32 6c C/35, lt>3 «a Nary gun. C/28, C/52 ‘ 

‘ "AC/33, 68 aa torpedo bon gun, 105 «s» Navy gun a C/28, 

C/32 It C/33. 128 an Navy gun C/34. 149.1 mm U-boat 
If L/«, 149.1 mm' Nary gw. C/25. C/28. L/45. 
«L/53, 172-6 asm Navy gtaa L/40, 20 3 mm Navy gun . 
C/>4a # and ?09.3 mm Navy L/43 ‘ 

c) OldPIP (Diglyknl Pllttchenpulw) m need in 
75 — Yield ten I 8 ^ 

• d) DlflPlfP (Diglykol Ringpolver) wan used in 103 mm 
mountain bovine*. 150 mo heavy bowataer 18. and 
• 210 aam mortar 

•) DtflftP (Diglykol Rohrcopulver) van used in 37 mm 
A A I'm*. 37 rea A/T guns, 42/28 mm capered-bore geo. 
?a«“ 7 *®“ Army guns, and 68 mm 

105 «m. 126 mm, 149-1001 Navy, 150 m*n Army, 172,6 mm 
- SST* 2< U “ Njjvjf, 203 mm Navy. 209.3 mm Navy, 
“* **. 240 tarn 283 mo Navy, 280 mm. 263 mm, 

5 1 350 mm, 380 mm, and 420 mm weapon* 

4V OiflStfP, (DiglykoJ Scraiieupulvef) vsa used ia 

42/28 mm capered hole goo 

D. TrtarMeeeftycU D*nl*e*« (T«CON) Are- 

Pulwrl.wa# uacd m.fiead 
01,. CIfir ia,-hOK climacea. because Diglykoloiuai (DEGDN) 
tV*,* Ooev e«c6 propelUnt Trt f rt|P> (Ttigly 

kol Leucbigtfcboea FHaJver) ••• used by the Navy ir 
eur shell ammo # 

fr^A . ^rapelles#, deaipaaced * 

, vGodolpuivtOjexleted in the (oilowing vuittieir 

J ^ (Gttdol BlikKhenpuivc ) vss.aseJ la 50 ms 

A/- gpa, 105 mm mountain hovicier,. 13C- mm heavy 
iDlaqtrY |ua 33. 150 mm heavy bo»m*, ig end 150 s*s 
- “«•»/ kovuner for fortilicacioas ^ 

‘ h) VvKfP (Gvdol Rin^ulv**) . eaa uaed in 210 am 

mortar 18. 


- c) 0u6P (GedoJ Rhhieapuivc;) van used in 42/28 mm 
‘ T “p^ad-hoia psa,- 8®. mm tank and A/T gun 43, 105 nms 
fecoaiea. 128 mm AA « 40. 128 «« cask de.troy^ 
,{4if2ll oa gvc 12, 380 tan Siegfried gno. 406-4 m 
Adolf gun, 5J3> mm goo tilled Gerar 36 and 000 mm 
Sevastopol gus • 

.wwait raAmmonpaiver), was developed toward a tbe end of 

aOrps. 500*20*2,5 am .and its coopotidoo va»r NC 

«• P-^N 2?, Aas ai^u 50, blo. e “« dc VS 

lately Use *»ipe were coated vah * legal** DiglP i* order 

roovtfcom. tfr* hy poecopieiry * * M ***** 


Table 47 gsves composition god some properties of 
most co ma 00 artillery propellants seed during vV D by 
che Germans. (Sr* following pages). 

PrmpetiMts, intvrvisf IdliiVk Date is riven in table# .c 
die end of CIOS Repoct 31-68 (1946), 

i- 1 * , ^ 

ProgoUmttf, Rocket. $ee Rocket Pnpeilmii. 

Pmme4levtta, SteklUvy of. The scabiUry characteristic* of 
some German propellants were determined djring W U 
at Picstiany Arsenal end described in Technical Report 
1456 (1944). 

la c£#es where jufficieor ssaserial wo# available, both 
the 120 sad 134.5 Heat Tests were made. The result* 
v "of tests ■ bowed a tcodeaey toward (raster stability for 
.those propellants which contained a scabiiixee-gslaciniser 
(soeb as casual its) in coobitciM with another, scab! liner, 
such as acardit*. 

Sufficient amounts of propellants werr not available 
* for teaching a definite cmduaioo cooctrniag the merica of 
^iaabtdaiicd’ urethanes in combinacioa L with uriidit*. 

. . -^vopeUantn' coocainxag NO, DEGDN and NGo~OEGDN 
proved co be of aaria^actory asability, lodging by the 120° 
Heat Test, of the V $ Army (the test paper rhouid nor 
' mm a ealmoo pink color ia less thto 40 minutes). 

Ae to the single-base propeilnnte, only a few of the 
German prop e llants met rhe -U ^5 ^rev^cilicauoe which 
rv^uirvs char the rest paper ia the 134.> Host Test shill 
not cum salmon pink in color in less thao 45 minuses. 


Brasdltst Chorfo in Rived end SomURiaed A amv n ttioa. 
According to E-Engleahurg (The Ordnance Sergeant , Mey 
1944, p 321), German propelling charges may be sebdtvidvd 
into two main classes: 

#) r Class No I (Fixsd round) ,uawj ilakcd sad tubular 
propellant*. In chin cue, the gnu a a were packed, la 
a silk bag with an igniter big sewed (a the end facing 

• the primer. With tubule/ grains, they ’could be eitter 

packed in a silk bag Us above) or tied, in a bundle 
oy means of a fine twine. The lower cod of the bundle 
of tabes was placid in '•. •Oort silk bag, which had 
aewn to 1 its bocroa, a coarser silk bag containing 
igniter comooaidoo • 

b) Class No 2 (Semi-fixed round) coo listed of base 
and incteoient charges (roota) cootaioed in silk bags. 
An i^i^er bag was aewo to the base charge. The charge* 
were ^shipped inside the cartridge esse and if tfactv 
were too many increments for the desired range some or 
.. increments, but not the base chargejcould be removed 
4vefo*e firing) and subscituted b, the "distance piece^q v ). 

• In case of long range firing s super charge, packed 
in a f aid board or-octal container, wma provided. - 
Some prtyeileoi charges bad a bag with a flash reducing 

0 wh ! c ? w# * Pieced between the propellant-and pro* 
^feal*) while others had a dacoppwring agent such as lead • 
wire wrapped around the bag. 

% 8 
PrnpalleM G/nffta and Their Dfmnnffans. The following ‘ 
^pical German p rope Hats is are Hated by H.H M.Pike io 
CIOS Report 31-68 (1946), pp 4-5 and tables: - 

a) Tubular (Rooienpulver), designated aa RP 40 (810.s 
13*4.3) coonistsd 0/ tubes 810 mm ioog having esternal 
and inurnsl dioaettra of 13 mm sod 4.3 «« reapectively. 

b) Strip (StreifenpuIvet). desispnied ms SriP (100 s 10 * 

3 |V coaslated 0/ groins 100 mm long, 10 mm wide 
and 0,6 mm crock 

c) Flake, (Blsttcheupulver), designated an B1P (3x3* 
0*8). consisted of groins ) oam long, 3mm wide and 0,6 n 
chicle 

d) Dine (PlsrtcbeMulver). dmimrotad ns PIP (5y V 
0.2) consisted of discs 50 mm in diameter and 0,2 mm 
thick 

<Rin*pulver), designated As RgP 
(0.2 * 50/10* coclisted of grains 0,2-rim thick, 50 nm 
ia diameter sad a central hole of. 1C enm in diam 
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Dm 


B*« 

Grains 

B*g 

Craujs 

% r 

Cord 

Ba, 


Grata 


Bag 


— %Nia 
NC . NC 

99.1 l 13.1 
91.3 .0.0 


89-6 
91 A 


88.9 

92.8 


83.6 

89.5 

88.8 


91.0 

92.8 

90.4 

88.2 

88.9 

87.7 

89.1 

91.3 

.96.6 

83.4 

87.9 

88.7 

77.3 
89.1 

90.7 

92.7 

89.1 

56.7 

34.9 
61* 

73.4 

84.1 


124 

13.0 


12.4 

12.7 

12.9 

13.0 

13.1 


123 

13.0 


123 

*M2.3 


13.0 

12.9 

124 

13.0 

12.6 

13.1 

12.6 

13.1 

13.0 

13.0 

12.9 

$ 

13.1 

13.0 

13.1 

12.1 

% 

133 

12.4 

12,7 


Pmp«* -t lyiifn ond Prep*||»nt Qog Comp® sfrt Ion, 

Composition, % _ 

I NG I DEGDN | Cent i Graph I rVfc*# t»» 


5.2 

9.6 

M 


103 


103 

73 


1-0 


a.’ 

7.0 
.. r* 

10.3 

7.9 

• 

10.0 

5.0 


11.7 

1CH8 

6.6 

18.8. 

73 


0.8 

K9 

1.0 

0.9 

6.8 


0.9 

2.3 

03 

1.9 

0.9 

0.9 


1.3 

U 

1.4 


1.7 • 

13 

• ^ 

m \ 


53- . 2.1 

♦ ^ 

0.8 

323 . 7.0 

0.6 

,y 

% 


6). 1 (or 

0.8 

UEGDN). 


^ * 36.8 

0.4 

23.0 

2.4 

10.0 - 

0.8 


035 


0.30 


0.60 


0-40 


0-23 


1.0 


0.5 

(incorp) 

0.5 

0.5 


Ocher Ingredients 


' Um 


DPhA 
K sulfate 
Unac 

Camphor 
X »oif>n 
Unac 

DPhA 

Unac 

Unac 

Uiac 

Acar 

DNT 

K aalt» 

Unac 

DNT 

K sulfate 

Unac 

j-* 

X sulfate 
Unac 

w 

Camphor 

Unac 

K. sulfate 

Unac 

Unac 

Unac; 

2 + 

Unac 

Unac 

Unac 

K aulfatc 

Unac 

K nitrate, 

Onsc 

Acar 

Unac 

DPhUrei 

DEtlket 

Unac 

Unac ' 

Acar 

Unac 

Unac 

Acar 

Unac 


0.9 20 am Sole*hum 

0.5 37’moAPHV 

1.7 s 

37 mo APHV (BagX 
0.4 37 mm APRN 


37 mm APRN (Bag) 
03 37 nuo HEHoC 

1.5 

2 2 42/28 turn APHV 
2*0 42/28 mo AP 

Tapered Bore Gun 
0.15 50 am APC 
IA 
0.8 
0.6 

1.1 30 atm APC (Bag) 

04$ 50m APC , ^ 
1-75 . v ■> |- 

50 mm APC (Bag) 
03 50 mm APRN 
(4 '' 

50 mm APRN (bag) 
.0.7 AO mm APRN . , 

1:4 ’H 

50 mm APRN (Bag) 
0.5 50 mm HE . 

2.05 

$.4 50 mm HE (Bag) 

2.4 75 mm HE HoC 

75 mm HEHoC (Bag 
75 mm HE.A/T 
(Psl 40) 

75 mm APCLC 
76.2 mmA/TGun 
(Captured Russian) 
0.4 . 88 mm -HE 
3-0 

13 f8 oan HELC 

3.0 

0.8 100 mm Guo tK i0) 

2.1 (Charge 1) 

0.8 100 mm Gun (X 18) 
0.5 (Charge 2) . 

23 

1.2 I GO mm Gu 0 (K 18) | 
/*»•> 

0.3 155 mm How j 

0.9 , . ‘ 

1.2 155 mm How (Bag) 

2.4 210 m*n Rocket 

^2.7 I Igniter Pad 


23 


* B / 

Abbreyisciaa: See under table 44 ^ 

Note; Due to the difficulty of igniting propellants containing OF.CDX and NGu f the igniters for these materials consisted of 
NC of a high degree of stoat jo* with not more than 5% DECDN, 
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t 


g*t 151 


f) Sedoisr «* aoodle (N»dd®«)v**), daaigoaeid u 
NF (®e NdP) <1.5 * 1.5), ceazutad el gnus* Mm 
lent ted 1.5 nan mdUmmtut* 

1 ) Long (Lxanpalver), uisd foe Naval #tar sfarils tfd 
t si lotted a# ; TgP <430 a 3.9/2.I), coazfotad Of tabular 
|f«iu ana Ion| having axtamnl and interval diaatetn, 
- w 3,9 Mb tod 2,8 «■ reapaetivaly. - * - 

($t* also Tabi« 46 ©f foix book •bar# wab dimeastoaa and 
ballistic I chaiactariauea of typieaJ . Germaa propeiUota 
' arc give*). ^ r f 

_ • , . 

» • i • 

PrifdlMl IfAifON Ml ******* l«i " 

Accordiag lotbc work conducted « Picatiany Alien* l darfog 
VT U mi! of tfcw baga (contains* a) oicd for propellent 
tjputtf CMpaimMl 1 were made of colic4dad • no kales* • 
preps) I eat wsrer^tis, TW mm fovaattgacieft showed that 
the propslisat i|a»m cwparid—l My be tubdivided into 

a) NC-NG cosfooairiona < 

' b) NOD EGON C os#*aiti«as 
c) Black pewdsr ca e ^ oiidoM, 

T*bU 41 g»*s» tbe cosmos iti on of typical • propel Inst 
fgaitera^clataes (»} *ed(b), aa4 of their containers (bag*). 

Ii Is co be ootid tha* the nloti I bail be considered an ’• 

. ■ 

only Approximate because chat* wmo * potiibiiiy that mm 
of titt MG tw=I>£GDtt volatilized and pMttd from the 
prop«U*ai to ck« fog os vie* verza. 

(See previoex 1 fogs). 

Son* propelUac igiicn coeipositio** of ClassC (black 

poardtv) 1 nr |hn fo Table 49 

T«We 49 


T«*m 

■10J6™ 

»o«ib oa. % 

iUcoai 

Use a 

Grain 

71-9 

9-5 

14.6 

20 aa 

, Grain 

77.5 

9,5 

13.0 

20 na 

Grafo 

74.9 

93 

13J' 

20 mm 

Grata 

74 JL 

K96 

16.84 

47_mm 

Grofo 

7M 

93. : 

-14.0" 

m • 

47 m 


AP 

HE 


1 Cgifo 1 76J | 9.1. \ - 14.0 | 4?mmAPLH j 

Abterc^booa San rod if Table 44 . 

According 10 Ref 4. ow J *tW propeUeax igniter cm* 
rKMitfoon mtm w i d nc tkt Dues bet g FaWik DA-O criritafo. 
•4i HCU9XN9MMVD 54.39; NG 44,51, Aenrdiot 1.00, HgO 
OUW. Mid IG Fax hen Van E 0.05%. Oxygen ImImcc ♦ 10.96% 
nod calorific Talon 1284 kealAg. ' ' 

According to Ref * .mm type of Germanigniter for pro* 
P+H**** coaaisted of NC (1M5%N) 75.6, NG 24.0, and 
j>P^<U*. . 

J> Pieeiiney A^eW Tick«iSr^^3 »2 (1943) m*4 
1456(1944) 

4) PB Rape 7X26 (Technical iuelltgeace Kept”]-70) (1545)' 
3) J .Corner, Theory, of foreran! Ballistics , Wiley (1950, 
P 29- 


r • 

PiwimIIm* s., Tr.ib.iu., , * 

F.„)n, j* W ,h^.^ Pr«ii»ia« ™ 

aiidoat ar'Wpof-mB — » _ . —* -■ t •— 1 , '• 

A» P o7^i 

r ta&iSd tfstis 

or ar die Wifpeo (for the Navy) Proeiag Gfoatida. 


Non of tbe GeraiM proof rnegea were boils io Ai form % 
of a V, die |ua be«| pieced at die poiac of- iiurticiioo, 
no (hat it could fire >aco one butt wtiile'the ocher wen 
be&eg pceparrd. The officer in charge m« m an epecairn 
oJlic® behind the fen and oTeriookmg it. The L«Boole*W 
cbfooogimpan were iq ocher buildings fardser. enck aad 
Fcnuiee were era* to the officer through a pipe coneeyor 
eyecra. TheLeBoul«f4 eertene were unqaily pieced 50 • 
apart at approiimaeeiy 30 md 90 m from the gun. 

The proof procedure for a propcUanc Waa co fire it 
iacorvoarieoa with 1 etaadard propeJJaac, usiag 7 round a of 
each lot under poof.. A normal lot »«> 50 toon, The 
firm* tempera nil* waa 10°C for the Army and 15^C /or 
the Navy, FroprUeat chargre for uae in the tropica were 
eude to gi^che *a*«. ballistics at 25°C an ie ooraml 
charge at 10 C The upper temperature lor cjopical A/T 
propcliaata waa 6Q?C. Frapellaoca 'west stored' at dae 
required w tip era 04 nr for at least two days prior co.'fir fog, 

Qianotr preaaurca were mepaarvd by copper cytieder* 
(CTuaber gapes). 

The proof ptocedurv /or a eua was to beat a Service 
propelling charge to 53°C and use it • io the gun being 
proved, aitcmpuag to develop a pressure (design or tree 
pressure) of about 300 atm (aq cooa/sq m) above the proof 
P # J**'**‘ •• meaaured by a .copper crusher gngr. For (he 
fir* ***< pressara above the proof pressure, was only 

150 aim<! too/sq m). r 

R.(.r,f.c: H-H-M Pik., CIOS Rapt )l-6» (1946). p, 10-12. 


rr.»l«lf r Fy... AccordiD, co TU 9-19VV2 (1963). Ihra. 

tap.. <M pcexwlr h»x».. (ot iu« u. bet., -era 4.reload 
»* Gsrsaor: Che Acouenr tft* IR i *-- ^ .. . —r-*_ 


il Germany: the Acounac, tbs IR (infsa-eed) and the ElecSor- 

its 

A«*oag these the KrqnicH (briefly described on op 216-17) 
was acoustic, the Madrid (de re loped by Kapha of Vienna 
and mentioned, on p 2)2) was ir.lnffd.wd them were also 
electronic lusts developed by c tbs Teiefuokeo Co nad others. 
Several ocher oaraca.of proximixy fuses are nnOoAtd cm 

saAd Ik^ h U K « k *4‘ r ’ A4 « rtlk i' and Fwchs, but the type of 
•at* of these was aot srnesd. . 


AIH MtlSUAC 
SWITCH 


EU 


IAINC 



f itte s t type of pmsiaity (utt° is described in 

• a E1AZ (26), was cylindrical in shape sad cootaioed the 
charging plungers A and B (sutrouoded by insulating mace rial L. 

C l t V t Kfiog-coodesner C7 , resittna^ea 
*1**2 .an igniter bridge IB. a crumbier ^wrtcb TS-aod 
at* ate praasura swseb. The letter swiicB^cooaiatsd Q t . 
“f B Ths-s«itch was pieced pus* 

° , - ta case ; and was aligned 

nlVd-XK " om d ~ no, * 04 borabCJi0 

The base of *e luae case was threaded to receive 
which housed the primer (containing a match 
composition and black powder), ihe detonkcor (coacaiaiag 
lead azide/lead atypbin ate mixture or eoP.gTN and PETN/waa) 
ao^tb* booster (picric aci^l^-_ 



V 


r?u 


Ger 


how ITh l r»*^ dipped from a pi«e the current 

ho® d,e plane Uaenes passed through fi (plunger Aw*. 

. d^oty) , 0 , 0 C and •« ttie.at of £e bocnb tb^ cnrfrtr 

Chro ^ h K R ,2 l ° C ? >c •ccv B )ul«d.. 

As the bomb approached .(* isr^r the pressure of air 
broJeup in die rube leading to the press- 
the movable Mate ot th«> curk . 


ill li I -T «'««« ^e pressure of aix 

t“ l V P ■" <h *. Iu6c ■*>< p.«»urc >w, 1 d.|M,^ed 

iW U.U r P<-<e ol lbs s«.<ch *, (ixed p(,« 

Ibu. clu.i„ *e circuit through IB tn d ^ / 

“ d 'Tr , » ** —*** ch.rgc pf u, e bomb. ‘ 

1 C ram a h _.. _ a.... . I k ** . . 


fuze' should Ini to operate • then 
was supposed to act on impact of 


die 

the 


v- ■ 

tuza- c 

boA« 


. | t . - -:--6- V- u«C UOIDD. 

II tht !»'*»“■- I«*c .houJd lari ro oper... ,* eo 

* — itch TS ».» ’.Ipttorcd to .« on impmer ot the 

o? C ^“* m tl E R °’*'* J 0< Pi '* d »"» Ar«wl. ,hi. 

^ h ** e , could J*..-oitiucd by the .it' bon., produced 
^ ottc bomb. e^loJio. in th. v.ciouy . od dri, wo dJd 
be undesirable if the bomb is. QO | ye« close to its cSfgeu 1 
Oo the orher hand-As. property of th^ fu» could be used 

p ^ cc * ^ ^ ^ 
ProaimlryFwxe.Elncfric.tiAZ (26). See under Pmimity Fuxe. 

Pisdnl (Pootie). An acoustic homing device intended for 
th/r coorooJ of gxuded «i..ile,: It. coos^ctfonJaa 

.•.co.t.liy »e «« .. for the Crantcb .cou.de pto.imity 
R-tertocc; TM9-I98V2( 1953), p 217. 

Tn>« ‘^»»«r (ZugnmdcrJ. See under Iggite,. 

Pwlver (Powder) . Sec *Uo Propelfont. 

Following ere the principal German abbreviations 
used to dealgnate various types of propellants; 

a) Pwlvnr Digl (Typ Digl).A double-base propel Uni 
comg ■> principal ingredients DEGDN sod NC 

b) Pulvm (GimJoI).A triple-'base propellant con** 

among of NGu, NC and DEGDN "_ 

c) Fwlwar.Mgl (Typ NglA- tripl^W.e propel Uot 
consisting of NGu^ >4C Kntf btGDN • 

d) Pwly#» N* (Typ Nat). A single -base (NO propellant 
. e) Pwlv*r OL(PuJverfohne Losungamittel) A solvent less 

propellant 

0 ftlMtcfronowIvar (BiP). A leaf or flake propellant 

g> Rlng^ulver (RgP). An annular propelImtft, resembling 
• washer’ »*’ 

h) Wirsrpuhsf (KPM lubulir propelUnt 
D (StrP).A atrip propellant 

j) Vwrfalpvlver (WP).A propellant in small rectangular 
.tablets; it is called f sovneti me •) cobc-cuc propellant. 
Reftreace: TM 5h»985*. 

FwlverMas* G • A douhie-base propellant containing K 
tol/atc as a flash—reducing agent. 


fvl<r«iaMUIw«l. (Powder j^T.' ■'TSc—t.-rtniq'ue' 

dlr£Tll' -PpU«d on . coc.ider.bJe .c.lc 

^F% 11/ .chiefly IO the production of carbide tools and 
-T 0 !?* “muomon and weapon coagnments. For instance, the 

u u *2* , wtfe fro« sintered iron or strwJ: 

shell driving foods ranging from 20 to 210 mm in caliber 
ULQirrtd ^ (ioo ) f f«*s bodies and bullet cores (simereJ 
wflWfowiAttjiiiji, gears.etc. 

Reference: Q J Xea^fomte r, SlcFe ii d^rraa^iirt--twi- 
poaroui BIOS Final Kept 593, Item 21 (1945). ^ 

' * ” .,.-4^ 

rwWwvMtwIUtgla (as practiced by the DPG). ^et^o? 
woltaa iron together with a strong jet oj^Wncer were 

ia a cylinder having a provided with an 

powdered icon slightly 

oxidized on the surface, dusted with n small amowac * 
of yellow lead oxide wad then reduced it an atmonpbere 
of kydrogen se about 400 Cf By this process the iron 
Patticbecame coated with lead and than rendered 
rnat-prooE. This powder was used fa) (he prepn of ssmersd * 
iron rotating bands (in Jiew of copper bearings asd other 
Mticlei Dt M. (alter - Pnvat* coM.unicatioo. 

Pwfwffso* Berlin patented.fa Ifl93»*h« following permissible 
erydosire: Am axuate 92-6, pfcswaitcArrae 5.5 **d K bt- 
chroMtv 2*5%. I Daniel, Dscriaaaafre, Pans (1902), p 659 1. ■ 


p upf ch« (Dolly). c*U«J whw.1^1 BaiMk. 

from tfo cartridge ignited the -rocker prooeUaA. -J-^- 
mi.aile>roceded lowa^d. the,target. f*ll-«( M^.che 

Keterence: lotclUgence Bullet,o. March 1945 o''\4 
also under 8fl mm Weapons). 3>' p 14 


PUPPCHF 


Pyrefwimla . See general section., 


Pyrofft .(pjrroltf he), According to N»oum'<a£f ]\ Pyroiir- 
was a type of etpio.ive prepd from, smokeless propellant, 
left over after U\i |. Tht ffoijlurd-product *^c6h*inid 
5_jo 12%-gyp.crm arid At least 2 8% fnoisujre. Ba nitrate 
and/or K. perchlorate (max )0%) and TNT (max 15%) were 
sometimes incorporated ih Pyrolit. 

.J.Pcpid Lch^llc, (Re( 2) li.t. the foil-win, con- 
positions, called py roll then; . , ^ . 

a) BaUiatite 74-76 and Na nitrate with or without' 

KO0 a 26^24% * 

b) Baihatite 40-42, K chlorate with oi without Na ’ 
nitrate 43-43 and aromatic nitrocompbunds 1M5%. 

Nofo: The aromatic aitrocorixpouods of (he U»t' c o«g>oairiiwi. 
should not increase the seoaicivioe*. to ahockf to mi 
greater extent than the additioo of 1 )-l 5% TNT. 

References: * 

1) P.N^um, Nitroglycerin, eic, Baltimore (1928). p (51 

2) J .Pepin L eh.it eur, Poudre., etc, Pui. (1935), pp 437-6.’ 

PVAsa-iTuSintm, intended lot twe-in pw»- 
■rtehnic composition.. It was tequired 'rfi.t the «K>ieture 
content be 0.4*5 (re.x), and feu Q.6% («,«*). 

Reference; 4 / 

Kssc-Metz,C hemtsche j^itrsuchuog der Spftrrig- uad Ziiod- 
• toffc, Vfoweg, BraiXrt^cfiwei., (J944), p 516. / ' 


Note: Accojt^g TM 9-1985-2 (1953), p 82, diro-Pyroachllff 

Uv ^ eJy l 1 " 8 ;,. 10 * IbM 9 ,aluminum 

Y n * *bfollowing characteristics: Al metal 
-^I cn *J•*leiia chan 0.1 sndmoialure cooteot 
- C ” e ** 9t . “o*P«iric d impurities. Straight Pyro- 

f V,c WM x. <IM ; d <or BLC 50/A bomb described 

under Phottlfoh Bombs. 

Fyrofwcfofe Anripsfhfinds* Gsvfcaa. » u ch as the 15 cm 
simulator _ rocket- abd Mark 50 cascade flare bomb, were 
employed as a counter measure for (he Allisa* Pathfinder 
Bombing (q r )» The German devices were intended io 
-confuse the raiders by iglse signals which closely resembled 
tht signals employed in ihe Pathfinder system. The ’ 
^devices were launched into the air by means of rockets, 
or were dropped from places about 5 miles awriy from dir ' 
true targets and over uoimppctaat territory. 

A gain at the daylight mida each rocket was’ equipped 
wah eitbef three amok* (larva or with about 300 pallets 
designed to produce black amok* (roils. Against the night 
raids there were many diffsrem arrangements of colored 
lights,. , 


* WW— 


-IV 









5 -- 


Gmt m 


... U'L. 


It was r«Mxsd that the German difiitt w**» usad 
ilio to 4eai|nats^ taoeiiii field* co drtr Liftwilf* pilot* 
daring' h«**y to*- Aaet&cf yi« *«i to «dic»ta..:h« oirectioo 
rasaaitod* el Allied sir ikkIu c* Flak fcatrtri®* sad 
Luftwaffe fight** pilocs. « - - • 

Following is* t*kl dtsaipdoo of ««ot Aoupsthfindsr 
devices: „ . . ->.j 

A. 15 «m RSSO (fUksWSetwtwebfcMgxostii Rock*c 
SJpul Simulating Device) wu coos true tad sections: 

the racket motor lube and the rocket head 

The fob* co«aitfitd m»« 2 Jb sticks of NODEGDN 
racket propellant, while the bead etmniaed • pyrotechnic 
ckrt* i ocd w; 

-1) . ,, f M (Nluklm)-^eeh»«n (Parachute Fists Car¬ 
tridges) which coemined, among other TcengN the red, 
frees, yellow or wfaJc*-U**« co^oeidocs. 

pet i&aiMcc, the rod nor* cartridge consisted 
ol the following coopoasere: 

' s) first lire <1.3 go? bUck powder) 
b> Jaxsaafdigte (1.3 | ol e sustnre of K aimt* 46.2. 

» S 11.4 ,Al 10-3, black powder 29.3 and Zr 2.8%) 

. el Imiter (17 t of i mixture ol Sr alcvece 61, PVC 22 sod 
N M* 1TX) " 1 

d) Red tUse (6.7 kg ol a epicure of Ss aitrate 60, CPVC 
. c .. 18*. big. It, IG was 3 sad vaseliof .1%). Bora in# time 
% ^ . s _ 
Other flares bed the following compositions: 

Grow* flera. Be nitrate 60. CPVC 20, Mg 17, IG we* I 
mk* v»s«Uo« 2%, Bunting dm* nbo« 3 mioutee; • ■ ^ 

flrac We oittote 43. Srvjumte 2. * Uo* 

(30/30) 40, wood meet ); it# wen s-.eeU restIan* .25k. Botmafl 

vims 3 eMDuiea - , 

While Here. &* aitrare K niixicc 8*0, Ai 17.3, S 4.0 

end resell** 2.0%. Burning time 3 minuses * 

Nets: Tbs eoomoskion ol*® first fire sad of <b» ; -iemno*djsw 
•liwr-udu iuss lot sP flares. M. At. igcucioo com- 


T 

i> Green flsrt f 52tf-i ■ mixture of Be litnu 61, 
CPVC (63% C]) 2U.kU.ll sod IG wes 7% j.,8d»is| 
line 2 a% inures end cmndlepowsr JOOOO. 

Note: The composition ef>the red fists wts: S* masts 62.3, 
Ug 13.5, CPVC (63% Cl) 18.0 end IG wax 6.0%. Buraia* 
time 2 minutes in<i ctndlrpowet 10000. 


3) ,: R* Rouch Pert rein en {Smoke Cartridges) cooc*iq«d 
three smoke cetufle* (Ncbtlfcsrxea 39B) consisting 
of s mixture of HCE 40, Zn -dusc 30 and Be nitrate 10%; 
Biuniag time 1 minute. . 


4) Black Smaka Co*i ridges, which contained abowt 
300 amok® producing pellets ol the following composition: 

HCE 61.3. W| 18.5, anthracene 0.0 and naphthalene 
12.0%, The iputtc trait) coamuJ of a black powder 
end sa ignition composition containing K nicrace 24.0/ 
HCE 24.6, 1 TaNCbx 1B.0, anvhracane 3.6, aaphdialeat 
2.4, AJ powder J 8,0 and M| powdii 7-4%. 

Note:. There war® two type* of 13 cm RSSG rocket a () and 
2). Type I . t w*a eauipp.«d with a delay igniter V-2^ (a» ) 
which was fired by che hot gases from <he pro^eUim, 
white type 2 was equipped with the electrical igniter lor 
the rocket • motor tube 'and was icmced separately. 


&. 13 cm KLlib (KAJCctcn Lrucntirnt ^cbemgeschoes 
Rocket iiluminatn Simuiatiog. Dsrice ) wig so la^vovcd 

version of the 13 cs RS5G rocket. The RLGS ,,rock«c used 
* 41a»c-oi the loiiowtng rypes: 

1) Siogir color flares: red. grreo or yellow 

2) Red, green *ad reilow flares which ejected sewac 
groups of colcxed aesra, st tnteiSais pf about 21sccOodl. 
Fot . instance, the petn jisre cartridge -consisted of 

the followisg items: 

a) First zixe <1 g of black poskier) 

S> Intermediate (1.5 g ol s nixtue ai TeNCfas 30. 
Al >0 sad K oitrace 40%) 

Clip (2C g oft mixture ol da (titrate 60 Mg 20 

d) Green flare ( 1.15 kg of s nuxiufe of Ba nitrate 
57.5, Mg 7.5, Mf/Al alloy (30/30) 6.3 sad PVC 28.5%. 
Bunting lime 4 sunutss J. • * 

Pot Hares which burned t with the erection of atxrsi 
/•''fthe composition was hoc die asm® as for ordinary flares. 
; .for instaacs, the gxee* flmre employed lei erection of stars 
contained: Ba times 53. Mg 25. PVC 20 end **t>kite 2%. The 
cotrespoadiag scars coataiaedj Be sjtrate 55, Ug IB, PVC 25 
sad graphics 2%. 

W 0 

The composition of ocher flares sad their scare in giren oa 
pf> 27-29 of the Reference 


RLGS (Rikrtcn Lrucbtimt Sch km go echoes 


so i 


poaitaoDS were ss follows: 


For g^*®o flare: 17 g. of a stitfwr® of Ba nitrate 60, 
CPVC 23,Mg H, !C *M 1 sod vaseline 2%. 

For yellow sad ahite Dana: 17 g of a mixtura of Ba 
sitrsce 62. Be fiooiide 6, S 10, Al (flekee) 20 sad 

v ^Hc csraridgs for the ptw itar conaisced of the following 

a) Primer .»■•■*’ 1 / 

b> Fiiiilire (l„3 I of blsck powder) ' 

c) Iitt»rai4diats'(lZl r of mixture: K aitrsxe 45. S 1% 

Al 10 sad blsck opwder 32%) , . - .L ... -- 

d) Red star .00,0 g of ■ suxturc of Ba a mate 57,' Mg 20 

sod CPVC 23%). , . ' i 

The conipositiom for the rad star west Sr aitrate 60, 
Ug 24 sad CPVC 16%)- ifhe first fir* was the same ab for 
tbs green star, but the ioiennediaw confined: .Ba nitrste 
51.2 K 13.4, Al 10.9, S 11.7 afnd. black powder 

Note: Moat of ^ibe intermediate composicioos containing 
Mack powder and sulfur,were replaced, in 1943, By mixtures 
coatg tkaanitrocarbarole, K oicrate and Al and the mason 
foe rbiw is exclaimed under Tctrxaitrocsrbaxol (TeNCbx). 

2) k < (Xw*ka4«^ (Cascade Canxidtes) 

contained flares Ifrcvo, red, yellow or white; wribooi 
p xt achates. 

The following combinsuoc was used for pteu flare: 

a) Igniter <3 g of black powder) 

b) lacermsdiste (7.3 g of s suxture of 1 oitrace 54. 
TcHCbs 54 aid Al 32%. 


C. Bmk 50 Kaskada(Cascade FlaseBprablwas employed 
co simulate’ the cascaded. , of tbd' Pathfinder eysceat 
used by the Allies.lt consisted of a cardboard case filled 
with about 62 candles. Each candle burned for about 2 
miauiea with cither a red or green flame. The composition 
of the candles whs the same as described for item A2, 
" Ka * (Kpakade) Pm tron <o , 

Abbreviations: CPVC Chlorinated Dolyvinyi chloride: 

OCGDtv Diethylaheglycol dioitrace^ HCc Hexschloroethane; 
.PVC Polyvinylchloride; TeMCbx Tiwwittot'Klaiol 
Reference: H.J.Eppig, Pyrotechnic An tip ach finder Devices, 
CIOS, Item Nos 5 it l 7, File No 52-36 (1948), 


PtROTICHWQ- (Feuetwerkerei). The compositions of 
Vertov* pyroctctuic devices ie® use between W | aed VV II 
were given by Laogbsos (Ref I) and Lease (R«f 2). The 
isuer investigator sJso described various tears applied 
to pyrotechnic cpkipositiona, ra ch as Entx«dlichksU 1 
j ,(lgnliability), Entxundungstemperature (Igoitioq Temp- ' 

’ feB^liudiicokeii gag®* Schlsg uad ^cibucg (Sen-, g 


siciveneas to Shock and Friction), Deeooatioasgehchwiadig-7 
keit (Velocity of Dcioastion) and Brisaot (Btiaancc)* 
A brif* kinrticsl deacriptioo of the development of 
^jhe science of ’ pyrotechnics ,c Geraaey Ha giver be 
Lott (Ref 3). •. ^ ' | 

.(Ref -3) liets mimifoui German pyrotechnic com- 
e'v tan Jje^aten in Tabic 30- ($e* P*I®). 
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Ni 


• * 


Greta 


Green Light 
0944V v 

Signal Light 
Signal Light 
Signal Light. 
Signal Light 
Signal Light 

Signal Light 

Ignition 

C o s oo iiri o s 


Green Star 

Signal 


fced Scar. 
Signal 
ted Scar 
Signal - - 
Red Star 
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Tsbl® 50 

PyrwtachwJc Campos! flan a 


Components 


Chlorate of: Nitrate of: 

Ba 'if' Ba R [ST 

64.0 TflLo" "T" - " - 

* 

38.0 - 


25.8 57.1 
21 ;4 57.2 
11.1 66.7 
36.0 40.0 


Al Mfc 


Sr Zx 


Shel- Other In- 
lac grediema 

18.0 


8X.1 


10.7 

24.0 

10.8 


PVC 

22.5 

Si 

7.0. 

Re s Ac' 

5.0 , 

‘ - 

$ 

Qatcoii 1 

10.7 lt 


w 

V 



- 32.7 52.3 


Charcoal 
Calomel - 
- Charcoal' 


16.0 

16.0 - 

10.0 

_ 

46.0 . - 

11.0 

% 

40.0 • - 

JO.Q 

58*0. 

•A 

•* 

w 

• 

53.0 

* — 



fl.O 


- ifllVek powder 50.0 
-1 Black powder 29.0 


• 9 

.dc 

86-0 


- «.o 

\ 

- 50.0 


16.p» 

28.0 


32.0 


I' 


- TeNCbx 

- PVC 
Gallic or 
Res Ac 

" - PVC 

- PVC 

- PVC 

11.0 Carbon 


30.0 

22.0 

5.0 

29.0 

17.0 

18.0 

5.0 


Reference 

* 

5.P 211 

5.P 211 


5,p 212 
5-4* 212 
yp 212 
5.P ?12 
5,P 212 

5.V 212 

1,P 221 

5,p 221 ’ 

5,p 221 
5.P 226 - 9 


5,p 229 


Abbreviations: PVC Polyvinyl chloride; Rex Ac Re sore y lie acid; TeHCbx Tetrsniurocarbmxole. 

Nocea: s ’ ' | ‘ ( 0 

a) Duracio* of tUm$ for a 12g scar xignal wax about 7 seconds 

b > Fdr igntuag each xtas co mp os it ion of the signs] about 1 g of black powder was used. This in turn ignited about 1 g of 
cW late medians auxtirw coataUing t aitrate 30.6, Da aitrate 59.1, carbon 9.2 and A| 21;1%, * 


^ _ yv 


,<*• ■ 


In the sxticle by Goldmson and Dannet (Ref 4) die following 
comp os itions axe listed: 

A) Hand tras h ® alpnolst 

a) Red: K chlorate 17 f lactose 24 aad o^nethojey- 
• phenylaxo-beta-aspdiol 59% 

b) Blue: it -chlorate* 30, lactose 20 sod 1-rastbyl * 
araioo-4^>-toluidiooMthraquiao«e 30% 

c) Green: K chlorate 29. Jacrose 24, 9 10-diiMilino- 
anthracene 50 and i -racchylamino-d^olaidiaoaathtw 
qiiinone 16% (Adds sc ?9%> 

d) Violet (Ranchhiradelpatroae Violetf): A chlorak. 
25, l‘raethyJo-ai»o*4t>-toluidiBoantJira«nuao«* -I >, 
lactone 50 aad r Rbodaaune B*. 10%- It was firwd 
frora a Very-type pixtol to produce four «treats of 
bright violet sraoke. 


B) WhlsHhtg esrttidfu (Pfeifpntrone) Contained two 


s) Ba aitrate 35.5, Al powder 35,3 aau sulfur 9% 

1 . b) K chlorate 63.5 and gallic acid 53.5%~(Adds to 

99%>.* . * ' ■ ; 

Note-' Mixture (a) was foe ^>rodactag light , while mi it ore 
, (b) produced a whistiiag sound. The cartridge was de- 

sigaod to be used as a mi attack waning. 


C) Frsuiflhla g»e«#4® which produced a white screening 
smoke by the hydrolysis of titanium tetrachloride with 
water io which wit dissolved 27 pens of Cn chloride 

(to prevent freezing) 

D) Tmik-gua smoke-screen projectile which contained 
oleum adsorbed cm pumice. Another projettile was fi ll 
rd with solid SU « 

Additional information, given below, *»■ tobuined iron 
Refs 9-17: 

A, Pyrotechnic items of Ref 9 are discussed in thl^ work 
under Incendiary Compdsiopoa sod Smoke Ltimpositiooa. 
IL .Pyrotechnic items briefly discussed U R«f 10 Incjude: 

a) LL 50 Hares, 8* sUa^eter • 

b) Ground flares. 1,5* diameter 

c) Self contained signal.coder* - , * 

d) 2 star red signs!. operafed by a puM igniter, 

C--.P^eotechnic icejns of Ref 11 are discusacd in this work 
under KyYotecbnic Anti path finder Dericei, 

D. Vyhqtechok it«ma of Ref 12 *«. discussed in this woik 

under iTniccrs, \ , , \ • 

E, ' Pyrotechnic items;of Ref 13 include die loilowiags « 

s) Compositions for 4>e different cqlored candlea used 
■'ia Mk 5© La shade Bom fce elude Red: 5r nitrate 56, 
Mg Its; t gel it 2rand IG 7%; Green: Ba oitrafir 56, 

• Ml 16, lgelir ?t IG was 7%; Yellow: Ba nitrate 

61.5, Mg 15 .cryolite 8,5, IG wax 4, lg«lk 6 and C* 
ossL.tr 5%; Hi. nimi«r.59, Mg lit * 

21. IG wax t sod igslil 3% N 


' - v. 







Gmt 133 


b) TUf* comifiM viftl km the UlN.Mn--i 

itwckte (P) *156*1* <*r*wl«) 34.6, N* oiwct 11.3, 

**?«■* ,45.5 water 8*6* 

c) Bhw tight competition altd for ihip nniii 
of K nitrate, soifar and $b tuJfid# 

< d) Red light «wo*ition for chip signal* contained 
X chlorate, shellac and St oxalate 

F. Items auncoaed in R«< 14 include ioo« firework devices, 
nci.irwt'-^f-r »r, pitiolt. tec. A jnHCti 
ct w fim iw *;•«•#*** wiiail chlorate 70, phosphor** 

15 end iolfa^iwr.iii ti**;-%u*peaded is water 15* 

G. Pyrotechnic maw of R«l 15 laded* ih* -smoecs^’d « ) 
nod i«m firewtek CMO«<iuoa> wdi ifc Bengal light 
ud muotpoait^*. : 

H. Pyfotechaic .'tame of Ref 16 include xk* following 

rtd colored liAht Mixture used for aiganllizg: $c eiarate 

>0-61, Kg 17*35, polyvinyl chloride or chlorinated poly* 
riayl chloride 14*73 »»d vat olio* or synthetic W *x 1-5*. 
t According to Rtf 17, the, Germans o*fde..great ate of 
kirttlpihx os mk extender for expensive or goalie dyes, 
*«d dye ietetaxediatw* wood m then pyrotechnic coopo- 
•ittaen. . ... 


icio®, vital tn tilt 


id f Igro, Bodei- 
fit aitract 11,3, 


rh+<rd 


ettcfrjc 

'-iynlfar 


'a** 


&KM. 


J) A.LMifctt., SS U, 34-56. 43“«3, 61-62, 68-70. 7>7*. 

-_. = S©.» r lCVlCA(1922)L«tM:kM»t**{pyr*<eef!BicCtwpMitiit>s, 

N S S 27. 366-71. 406-9 »9j2>; Ikad. X. 14-17 

<m» ■" 

» A.Laa, 0** FiMtmi, Hi.raamaaa, Leipzig. (1940). 

M* 19-45. M * 89-10) 

4) J.CaUao.re * C.t.Dm«. Ch«- Fnp Wi»( Mi 1976-8 
(1948); C A 42. 6116 (1948) 

^5>AJ*«a, Pi^*****^ • A-** Mt.fici.lJ, Hoepli. Mil no 
COMO), p, 211, 212, 221 * 227-229 

6) F.G.H»rerlak. pic Atm Tack' Rtpt 1440 (1944) (Taak 

moIm cm dim, NbK )98> .. j 

7) F.G-fiavtciak, ibid. 1505 (1945), Airerafc «.J or ^l I 

. /' / v 

8) FQ.H.railak. ibid, 1519 (1945). CalaraJ rerek. .jp>al. 

' aoS i 32-13 (1945). P~d.co«, '* 

10) CUC. Bridge, C10S**.pt 32-27-41945). d.«». Pyre- 


Nozx/p 


w CUG. Brid«, CICS'**^* 32-2^-41945). C*~*a Pyre- 

technics . r.: . 

>»> R*p« 32-56 (1945), Pyretrehaic Ana- 

paxhriide* Device* v 

lZJ'fHS’relM «. a). CIOS R«p« )J-20 <19451. D«»eb« 
»•“**- mi MualuoaWibnkM, A «G 

}?l.£ /L S Li " >, 'J ki * P-MlUrellaa«L BIOS Final Kept 1233 
(19461) G««m Pyrotechnic Factories . 


.RarfemOt: rxombcfgcf, V-2, Viking, N Y (1954), f. 270. 

^NottrAccoMlm, •o.X.W.G.Ommi, D-tbt G-ided 

light* Publicarios,L.ondo«( 1952).ptl22- the *4/21 
if tr*s •« ure^i tiiiilf dtuclopcd it 1944 by Bodifyitg 
the RZ 7J FWm. Us diaAtwr .2.16*. otettU leorJ! 
2.73 ft,*, Uatchiag weight 7.>5~lbr r*ogt H e»W. It astd 
t single lubaitx pa propel!** which had * burning timm 

of 0.8 Mrc. ^ 

• , • 

Under Guidance Syafem far MWattes, See seder Guidance 
Syateaas for UUsilet. • 


14) CG.De*ies et fcJ, 0K3S Final Rapt 1594.(1946). 

...x.. 




.'? ,os l*n (1947r &ennto 

M*tk«l« ol PnxMctrea of Aaojcto ..jad Saxtay PyretMkplc 

— rSr T.Urtod.kir-Prt.wy.l Cbjnictay 27 (4), 487 T1948), 
Pnop«» a da Fi.ld ol ayloMM. Diuuii tt« P.,t 
De<a<^ (TrsosUted frowPolisUt^ Dr I too Since; 

' JjP /•*“!•»»-tP b 10^500. 11951). Colored S«ok.. 

(GeaeroJ diecii*»aoo tad some bibliogf*obf), 

(Se* UWesf^tigt Coo*oaitad*a, hicendiosy 

Copptime^, CoMpositioe*. _Sosok« Coaponirioet, 

j^SigMl Dences, Flares, W AtapsAlieder Pyrotechalc X>e- 
^ nctsi . 


a 

GeeUtwg S fred : Swelling CeeffieimV See ySttmi eecriot- 

R ^“ i A iv 2 FJWlle* rocket, which carried 

* HE «eil surftce* Chat heeid he 

rw?T pro<Wcte towards the <*& W 

the Deauc^s Rtlfefl- aed Wjaitioesftbrikee 
■ L “* clt ' J 4 many u 4 8 of chase missiles could*be 
5*5,**^ stderwing recks cvf ■ Hg^ me pUee sod 

1«4 pacucUlr ,»MiuuiM>Ml r ,^u.« . C«bM (ocMKioa 
* ** .1200 no 1500 »Md»> It ni cIumI tbu 

W ’ A *“ Ch * *" ••^ficio.i co bcia. 


Rwlio CmmiI Cvldvwo Symtoak 5*. ofidtr' GojdMc* 
Sy.i*«. foi Miaiiks. 

Reketo. Se* Rocker. r* 

4 t m * \ * 

MritisnyeneWriis. See eeder Vcapooa, csJibcr S3 tee. 

RekaSeawerfar. aeder Vaepoea, caliber SS mm. 

See gon e raj w*£iicm. Soar itxiotwmiUm dm Gina si 
ra«|ets is gisee in OOS kept 31-13 (1945). 


ReschW^s WhHe Powder (VeUspaleer) (See also Rttcbitl 
A chea^ blasting powder prepared by^FoRaschig it 19U 
as follows: ^ \ • 

A concentrated solution of • Mixture of 65-70 pares 
of Na nitrate and 35*30 parts of Na creaois^fMdce 
%•» run in a chin itmn onto a rapidf/ rtxaciog dnue 
heated by high prea.ure iuim The', thin layyr- of de^ 
hydrated material which formed on W lairWce 4>f the 
dram eti scraped off in the fora of flakes which were 
pocked in wmtetproof paper cartridg*.. Coanpoeitions 
patented in 1912,, consisted of; ■} Hm nitrate 63and 
"ZrJlpech * 32* and h)*K aitnta 70 Oad Zellpech 30*. 
Note: In selecuai «he coaponents of such explosives, it 
*as necessary to bear in mTad that if dTeir solubility is 
not of chs iaa« order chert will be a tendency for the 
ingredients to separate during the eeapocaricn, 

m ZeUpecb" W a pitch obtained by aesporadng the 
liquor from the sulfite cellulose industry. 


r \ 


Y 


5- 


0 



Reference*: 

1) MaiahnU, r 1 (19W), p 90 . 

2) Naokim, Sdiittf' nod Spreagstoife (1927), p 16 

3) Dueia (1943X P 50. 


it-nfle«, (BUcichcnptdect) fot use in riflea V »n the fo« 
of strips (Streifenpuiver) for uhe in carmoaa. 

Refercocca: ' ^ V* - k 

I! H.Brunswig, Dss rsuchlosr Pulvcr, Berlin (1926), pp6*7 
2) P.Tavemici, Mltnpoud ^2, 244 (1950)i 


Rwschft (Kascbite). A class of .niittuici invented by F. 

Rnschig and prepared to the same manner a* Raachig s 

While Powder. Some Raschitcs were - used as blasting 

explosives, olt.er* were used during U I u ptopellsnts, 

called^ VaaaerloalicWc SchicsspuWern, which means Water- 

soluble PropelUit*. Table 51 gives (he composition of see 
ersl Rsschrtes. 


R.coill... Gw, (K.nor^ ohne RickUuf). Se.ef.l node), 
were developed in Germany between 
of VW 11- Most of these were of Rhciftmecail 
design. One of the best known was 
designated 

of about 6800 yards. It wei 
inches overall and had 

the Rheinmeull ho,i«x,t.l .liding hreechlock cmed 

the counter blast notzle. 

The larger caliber recot less guns included:*' ' 

a) 105 mm, known as LG-2Kp and sa LCM0: This had 
a breech system very -imilar ro that io r the Russia 

£ , »“• '* tlch w-# d^^loped before the Russo- 

Fmwsh War.The Germao model weighed 850 lb complete 
• b) 103 mm. known s* LG^2-Rh, L04CM and LG^O-2, 

. L U ’ ed thC Rhc “ meta11 design. It weigk^d 

c) 155 an, dc.iga.tfd i„ .er.ice LG-42, weighed 
.bout 1400 lb in firing otde, , 0 d ptnjd’etcd • .hell 
weighing about 90 lb. 

d) GKM (Diiaea-Kinonr-M.iinc), dereloped by Rheia- 
mec.H-Bor.ig Co, -•« made i* .two ree.ioo.; the 
DICVWi.cil 88 rnm.foi ume on light p.t ro l crift <Q( J , 1 ,, 

giMt DKM-44.CJ 280 mm. Tbe.e tWo gun. were .till 
unde, d- relopmem .1 the end of the mm, bu, the DK.J-4) 
w«. .lmott ready to be put into productioo. Both gun. 
were .uppo.ed to ore the Rbeinmei.ll ^ori.otinlly 
Sliding breech lock with counterblast noaxle 

e) Aircraft recoilje.. weapon*, developed by' Rhein/ 
met .11 - Bor.i, Co, included the Device 104 l4-inc& ' 
gun firing • 1500 pound AP prejectjle) ud tbe^SG-lf»3, 

. designed primarily to attack tank, (gom the air''' 

f) DUKA 50 and DUKA' 88. Two recoil! e.» «rcr*Yt 
weapon, produced by Hheinrjet.il. Data and deacrtptlrio 

of the.^ gun. are comredictory. and Ifttle i. Itnown :of 
them • ----—7-^- - ' ■ - J 

g) Rheiomet.ll Mk-115 ‘,wa. a 55 mm weapon of very 
original cob.tnieYion. it w.a .till under dcvwlopment 
at che end t>{ ws^r 

The above weapons were briefly described by R.March, 
Ordnance 33, 887-78 <195-0. 

F.G. Haver lack, in Pica tinny Arsenal Technical Report 
1487 (I943X described a complete round of unfirud hollow 
kshaped) charge used in. 73 mm ReroiJIeifs Gun,'LG-40. 

W.V.Fa-hc ,in CIOS Repc 3-2-108 (1945), described the 
recorlless gun development oF die Rheinmetall-Borsig Co.- 

. 

Recall I •** Mertor, caliber 2*, was briefly described by 
V. Darti ber per. v*2, Viking, NY (1954), p 270., .It* prw- 
^cale weighed 15 lb and. (fiaveiled sea velocity 1)00 ft/sec* 
Fbs weapon was ooricsily triggered by mesas of a selenium 
ceil, •hen che plane's silhouette 1 appeared on (he cell, 
the round was, suroma Clcally fired. 

Rec^illass Wsaaa w s. Besides recaUlcas pun* aoj the re¬ 
coil le^sfi^rtar described above, die G*an«ns used oumerous 
lubular^T&ket launchers, such as Panseriausi, .Ofeorohr, 
Panxerschrtck. Puppchen. Psijxsrwurfmiof, ere, which also 
were, strictly spesking/recoiU*is weapons;. ' > + 

Reisrynces: In(elligepce - Bulletins . u SVir Deparw^eot, 
fashing too, DC i Yol IH, No3 (1945), pp 74*79 and VoJ in, 
Wo 7 (194H pp 9-16. 


1937 sad the beginning 
Borsig Co 

che LG-HRh (Inter 
LG-40) which was . 75 mm gun with strange 

ghed 325 lb (complete), was 45 
barrel 29.5 inches loa*. | f u -^ 


Table 51 


sulfo 


aschit 1 . 

nochit 2 
sschil 3 

aschit 4 

aochitType l 
aschicType 2 


Noic: .Coleer (Ref 4. p 352) stated that Raschit W* 
vented in 1911 by Adolf Voight of Germaby. 

References: *» • 

1) F.Rasebig, Angew Cbem 25, 1194-97 (1912) 

2) F.Reschig, S S 7, 292, (1912) 

3) UarahalL v 1(1917), pp 90 H 392 . • 

4) Colvet (1919), pp 352, 707 and 738 

5) j.Pepin Leballcur, Poudres, etc. Pari a (1935), p 287 


Rwchlsis Pulvev. Smoke lean Propellant, also called 
Rnuchocfcwachei Pulvor, 4 rriifch mean* Veak Sarvoke Propal- 
* QC 09 Sc»i - smokeless Propel loot. (See PropcIUnto). 

*, v V • 

Rauch loses Gwschurxgul w 1839 . SeeRGP 89 (Pnleet) . 


RaucMosaa Rottweiler Fulvot. Set RRP, 

• * . . * • 

(Caretpilla» Tmw) waa uard tot uraiag 
ot cany«g large guru *«d okb« itema fpf military', ua«. 
Sfrere ulormacioo on c.rerpitiar Inc cor. U given in (he 
book &r Dr F.e Senger u» Etterlin, Taocbtobuch d*t 

0954) 

G.B.Jao««> Achtong Preief 1 , The Sion- ot German T.nka 
in W 11, Great Osks, RD1, Aberdeen, uA (1948), 

t 

9 

Row-Pests - _Se* Rohpolvermaaae. 


RC7 (Rocrwciler Cellulose Pulver) (Rottweil Cellulose 
Propel loot).The first German gclnriaixed military smokeless 
propel Iso 1 which waa invented in 188 3-1884 by Carl Dutteo- 
boffer (boro 184 3, died 1903) independently of P.Vieiil* 
who ioTMted Poudre B (tie in the French Secrroa)^ The 
first RCP was prepared at the RottweiJ Plant by nitrating 
partially carboaixed wood (the same kind as wad used for 
prepa o4 broww powder, called Pulver C/fi2) by a method 
similar to char asod in peepn of Schaht* 1 ! Powder, The 
si traced product was stabs fixed by boil Mg water, then 
dried aod felstiaixcd by aaesns of ethyl acetate. TTae 
gelatinized prodact waa grained either in the fora of small 
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Ml** In* M, Ifmu-lw 
Goa, &h TfcjgwfrBof* Gas. - \ 

Rathe* f«»c»W (FHetico Ttatk Sa* i* «*« sacri**. 

. 

ftel**«*«<*f Ifni***. Sm ZSadvntriiUker. 

RaiwSfi (Para TfiaitrotoloeoeX . Urn Tri*i«**ttluo*. 

• . ’ * ' 4 

R*WM»W Sy***»« *w Ca«tralliftg Hv« MliiJU*. St« 

GddtKt SyMtDt f« Milliiu. 

* '<* 

4 

Ra***rch end P* v»l a » «» w t iatwMf a h yiif * fcw aaattatiticn, 
mkm, recto* <•»!*, juried aussilsa/ aircraft i *4 
km briefly described by L.U.£in»o« «( ii b CIOS Rapoet 
J0-7J (a$i«. * 

* ResM*. TK» tfesanoplaauc sod Aenaonectiag rtiiu o**d 
by A* Omimm* during W 11 »n briefly 4ito»iud by 
(LScWH »a BIOS Final K+oci U91 (1946). 

m 

% • 

fcavalv#*i Revolver). Sec Mdtr Vf«p«M. ; 


RW ft (KMctitofta GaecbuUtpwlvax 1M39) (Smokeless 
. Cmimm PraytUflat ol lftt9). A prbpvLfant aimiJu in com 
y^aiaaa to It*Jim* &xJ|isut«. 

l«i»wc«! DcaieJ, Dictiaaasi/e, Paxia <19025, P 682. , 

fthalntof* (Rbel* Masses get). An uaguided, d». MU M + 
toaster, *uifa«*-co-*uri*ee missile, d*v doped in 190 
Rtonmetail-Bocsig Co under cb« dlttccio* ol Mei* 
, VUlara-If centaiaad 45 lb »**•»£, used 1287 lb of « 
««lid dieihylaaegiycol tfisitrat* piopalUpt, *u pro*id.J 
* a«*-ftnA*d booefter, a*d coaid be Ituc^ do— 
• * vtarioniry °* mobile tump. Total weight ot rock ct wu 
1.781.5 lb s*d overall length 37.4 ft. Dii—icn of the 
Ut **4 2nd »ceo* wot* 0*88 ft and of che 3*1 «»p 0-3) ft. 

TK *■?•??/? f* 0< *• *«“* '“p* w*f« 11.4 ft and 
•f the )«d 15.1 It* 14 *11 — « ■ > mage, whca uaiag 65° elevation 
r w •** Telocity at foul seep 5.3SO' K/e*e. 


RHslamwtail A — onlttn* fVit Rhciim«t*lMtof*jf Co w*j 
o*< of tfct pfiecipil • a—dafscturer* of ammunition. So—t 
it *mo —tottfd bofort W U were cxAmised ot Pic* tin*if 

Rtltfwcr: G-Tcllcftcro, Pic An* Tsch Rept 982 UW). 

• ♦ • 

Rkttntwchtaf (Daughter of the Rheii). A type of guided 
buss il« turd *|*inot England during WJf U. Several model* 
►tn kjwywu, such o* R-J» R-2 rod R-3- 

t 1 • % 

liiinicta (Set al*o uadet Gvidtd Mtooiieo) s 

1) Aooe, Amy Ordooacr, 31, 28 (1946) 

2) A.Qucioct(, Loo Armto Srcr^too AlU—»doc* Pario 

U947), pp 89-90 ood 96-98 / 

5) A*oo. TM 9*1983-2 (1953), pp 226-9- 


t oioul— its 


r~\ 


i * • ^ 


• * s . “ 


P.bilcauM. Im4m, (IWi), pp J 5 * 133 ? m 

2) V-2. Viki. 4 , N Y (l^x, P 248. 


0 

Dy»*M».A dyoaoito patvoiod m 1874 eo*t*iat«d 
01 NG (cotug ?-)?; of difoolved bydfocarbooa inch a. 

75» woahod and dried lfiao.i*uiw 2 3 *«d cttolk 

Rofttmcoi Dmoitl, DictioraUo, Pari* (1902), p 682. 


Rk««lt udm Rtalff (Rhoxitr). Accordiag. to CoJvrr (Ref I) 
Rexlt w*s oao of tbt ftrlirr penmioiblo «xpW»i*r*. It 
cotmiood: A— aicratt 64 co.68 t NG 6.5 to 8.5. TNT 6.3 to 
8.3. No oiamco 23-to 16 f wood Mil ) to 3 **d —oit—rt 

_*, - 

According to Ntowin (R«f 2), Rbtoii wot oa. of tk* 
prr-W U aemigiit dyoOMices, ooclf or: NG 64.0. wdod 
•«*] 7.0, portly d«co*poard wood 11.0 md No chloridr 
18-Wl. |a ptopmttt war*: dan airy L.34, Traoxl trot **ia* 
385 cc. oryg** balaact - 1 1%, ud Pb block croabiag roJoa 
20 m. 

Rtfritoctat 

1) CoUa«, High Exploartto, L<xm*>o (1918L p 249 * s 

2) Nooii«,^icrog|ycafio, BaltiMoftr (1928X PP28Mf4. 




•a. So# Naohora. 


v Pmio. 


Rlopolialoo. Sot tiodar Laodounao. 

Riflo (Gawabr) . Saa oodet Vaopooo. . ' 

• • V 

RHfbd Prafoafll# (Pra^riflad Projacbla). Tbrat r.ch pit- 
j«^iJaX w «" da*cribed in TM 9-1985-5 (1*^53). Pp 526-528. 
4iUof bad a nfUd design which cook the foe— of 

12 loo^itud?p«l ^apliaaa iaclioad about 5° aad spaced 
about 60 mmS apart. The splines ware'hoc m*chu«d 'fro— 
Cha axaio prd)«cdla body but coos enacted separately oo 
•trip* of acaal which ware the* fitted into grooves cut id 
the projectile body. Th« grooves ware caodercut to provide 

secure' atrachmanu 

• • • • 

l* ». •»•»—ed that cha splines ware in leaded to cagaga 
in the rifling of the gaa• 

To -,tha rear of the projectile there w*s a copper or 
bimetallic driving band, the pn>b*hUxfu*ctio4 ‘ of which 

waa to act aa a gRs seal. 

Two of &«sa projectile* ware used in the Railroad 
Caoooo 28 cm K 5 (E),while ebc uea»of the third projectile 

r t - 

la unknown. 

One jjf the *pfojecdlaa p 8 cm (280 amj: *u rocktt- 
aaaisted. It weighed about 546 lb (foad«td and fused .but 
without tucker i *011190 fuse). The weight of HE ebuge 
wa* about 31 lb and the *t of propellanc 43 lb . The 
maaimum range of the gin waa about 53 milea. 

Another type of 280 mm-'' projectile weighed 362* Iba 
(loaded and fu^ed) and was filled with about 67 Ibe of 
TNT/Va* - 95/5,^ presaed in block* in a cardboard con- 

und€r G '”‘“ — “ Bd « R^«« 

1 « 

• - 

(S*« . 1.0 Pr.-«^iY.d',nd PreProj.ctiU, in da. ^b- 

eral section). ■ . , 
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111* Gran odes {Gcwchrgraasatgn)- Rifle A*H«—ill Qtwnodut' 


Cron odes (Gcwchtgraxsa,^ . r,....™ 

(&ewehfpa*a«ganHSea). The following type* are briefly 
draco bed 10 Ref* {, 2 & 3 l- 

a) Small And tank Rifle Grenade (Gewehrpansertraaate) 
, % waa fired .from the fitted 30 mm discharger cup (Schieas- 

beebex), which could he fitted to most types of German 
rifles. The greoade wa* cooaoucted in two part*, the - = 
head and the atom (body) which wa* screwed to the 
- The bead was a seamless steel tube, ithe forward 

poruoo of which contained a artel cone and the buratine 
, charge consisting of 1.75 ox of TNT poured around che 
cone. Directly behind the TNT waaJocated the PETN/wax 
exploder (auxiliary booster). The stem was made of a 
light alloy of aluminum and waa provided with ^a pre- 
engraved* driving band. The upper’ sec don contained the- 
game • <delocator-booster assembly), and the lower 
section the pruAec assembly. Joial weight' of the 
grenade was^fl .8 ox, the overall length 6.4-, the maximum 
diameter I V) 6 " and she range 50 yds (Ref 1, p 8 and 
Ref ZL t pj>;334-5) ** , * * 

b) Antitank Uauaer Rifle Grenade, designated a* 

* C Pxgr 42, dtaenbed xn Ref *3a waa similar f*n a p.' 

>. peiisnce to the one described immediately above. 

The .C Pkgr 42 concamad 49 r 6 f 50/50 Cyciotol aa 

the bursting charge. Its booster and auxiliary booster 
eooaiaced of 91.4/8.h-PE^N/Wax and weighed 12.7 g. 

m**emhly crmsisted of an upper primer charge 
• of 0.018 g of K chlorate 62. Sh sulfide 30 aod afaaaive 
8 %, and a io^ei primer charge of 0 .o| { of carbon 

Ua detonator Contained 0.3^ g of 76/36 - Lead miidt/ 
Lead atyphn*te (upper charge) and 0.49 g of PETN 
(lower charge) {Sa* gCaeraJ Section under Carbon) 

The grenade was propelled by a 1.0 g chargee on mining 
96.5% NC (1}*^ N), 0.6% dipbenylacnioe and* 0.15J 
graphite, the rest being organic impurities in NC, 
toul volaul ea. and water soluble aubatancea. The 
primer charge con. i. ted of. 0 . 02 B g ol a oixtae of Ba 

0 I V?? Fb 33. C» silicide 15 an.d Sb 

sulfide 4%, Totar weight of the grenade waa 0.525 ib 
and the pvemll length'6.36* (Ref U) 

9 ^ Large Antitaok Rifle Grenade (Grosac Cevtipiszcr* 

gnaoace) 1 was fired from the tame 30 mm discharger 
cup (Schiea.becber) a. the small grenade described . 
J- The head of this gfenade waa larger (max 

dxatfi 1 / 4 -). The length of the enaamhie (head and stem) 

"f* r*‘* ht UH ot »o d (be .wr ol the 

Idler (TNT) 41'j‘vjtt. It« mage waa 100 yd. Tb« •fuxe and 

b °5V". “ * c trea.de (a) (Ret |, p | 

. “ d *«? 2 - PP 3J>7) ‘ 

■* d ! Anti«oK Rifle Grenade (Schuis Gg P40) con.i.ted 
of ' a streamlined bell-shaped body, with a slightly 
coovgs closing dive of aluminum, a graze fuze .which 
■cftwed into the daaae of the body and a vaned Uil 
V ? tt JTTf b * c ^ cd bsik-of the fuze grid, waa 


are briefly 


r . 

; t \ 


•1 

i - 


closed by ■ rubber plug.^T^e buraUng charge conaUted ' 
?‘ f* 11 , Cyclocite/Vax with a . hemispherical, cavity 
In the head. The cavity was fitted with an aluminom 


liner. The grtoadc 
charger using the 


charger using the 7.92 mm small type cartridge ‘with 

a hollow wooden bullet. The propelling gases over- 

• C *£*. opting of the cutting piece (ace drawing) 

*k J*a cauainx it to cut the shearing 

ft aT.SS? "hea eiec.3 

.by the xpnng held in-CnmpfeisiaQ under it a head) and 

thu* left the striker which had been held away from,die 

drtotimun only by the • creep apring.-On grazing intact 

*ne nomenmo of the striker overcame the tension of 

toe creep sprioe and the decorner waa pierced; The 

facade aasemUy was 9.3* icwg, the head J. 1 - and 

L* x?-r*Z mam d '*"* , * f 2.4»- (Ref 1, p 9 snd Rrf 2 

A mot* detailed ^eacripcion, of die grenade t* 
ffZ **,^ e * ^ c - 77»e cotnpoaition of-the propellant waa: 
Nt U)% M 96.5. di pises yla. nine 0 i>, graphite 0.1, 
^tocaJ volatile* 0.9 A organic impurities J. 7 %. and of the 
Pfrcua a it*, primer »Mcr soluble nitrate 46,Pb *typh* 

Ca silicide 15 and Sb *«jfide 4%. The weight of 
propellant l.Og sad of primer cha/gc 0 . 4 ) 2 dg. Hie bursting 

charge (34-1 gX coaaiatin* of PETN 88 and wax 12%. ’ 
»*• initiated either by. the 'friction igniter or by did • 


fired from 
mm ■ mall 


apigot type di.fr 
c cartridge ‘with 


4 


The i^uver comaihed ■* 


upp' 


2LS 


9;®?°,* ° f Icd , le « d 7*-7, ttUcoa 17.B tad bind*, U 
fuel 7.5« », the loleimedtete ch..ee 0.120 f ol NC? 
" nd “ F he l®»«* 0.010 , of 1C pnchlfate 55 

S °090 ( n ^ y f°' dC I b l d V“» clc “' 0 ' coot«ioed 

' W»ck powder ^ad the fi.,h element cpo.i.ted 
j>f 0» 150 g of NC. The detooato* contained aa che *>(*, 
W« 0.240 5 ol 68/ ?2 - Pb .(.de/P^phU*, .^ 

1st inccrmediate layer 0.20 g of ,PETNr sa the 2nd 
lotetmedxate layer 0.120 g ( of, Ph azide and as the 

"** r }'y“ 0.150 * of ted lead 74.7. aiiicoo 17.8 -nd 
binder A fuel 7.5% - 

e) 37 ram Antiank Rifle Gten.de, fired frem . J.7 cm ‘ 
P»lt. co«i..»«ed of . dun-w^led »te«l. hc.d' of bulboti. 
,^Jutpe _co which ... .tuched . cio.ed neei pipe 
euCTOtinded by ■ multi-pertot.ted .beet .(eel oibe to 
Which ... V.ne, were welded. The h»d loeded 

with 5,2 lb of either Dinitrdaoiline/TNT mixture or 

7'd .ndTuT ol RDX <^-3. WM 

ZA and TNT 35.3%. it* nose fuse a»*cmblt (AZ 5075) 

vconsiated of a primer-dccon-cor (with 0.31 g of lead* 

azide it the upper charge and 0.10 g of PETN >i 1 

n/f, *v . * , dctoo*ror-booster“Twifh 0.50 g 

ol d9/31 - Lead aaxde/Le«d styphnate a* the upper 1 
charge. 0.J0 g of PETN a* the lower charge and 6.8 * 
ot 90/10 - PETN/V.i .. a,e boomer). lT e {u4 

assembly (BdZ 5130) consisted of *a primer (coccainixi. 
0.150 g or 41/30/20/9 - R. cbloracc/Sb sulftde/Meicuty 
fuimimuc/Glass and a binder mixiuroi of 0.050 of 

“Vf tonal a ting of 73/15/12 - K nitrate/cha renal 

/sulfur) and 4 detonatoe-boo.cer (cnncatO.50 k 69/51- 
* L^d azide/Uad *typh**<* t% 0.30 i PETN and 
6-8 j of 90/10 - PETN/Waxh The propelling charge 
conaiaUDg of 217 g of NC/NG or NC/DEGDN tubular 
profiellaPi^ wr.s coacained i n . steel cartridge case'. 
Thk charge was ignited by 4 g of NC gratmlai jw 
RfA V Percussion ype primer const sting of 

JjJ* 7/25*5/20.5/2 2.3 - K chlorate/Mercury fulminate/ 

■ ^ °* 5 8 black powder (75.9/ * 

J4*7/9.2 - K -n i uaur /Charcoal /Sul fur). The impact 

W functioned i n the case of direct impgct.wberaaa 
the base fuse functioned in the ev«nc of gr** c actioo. 
Total wc«^it of che grenade waa 18.7 lh, ovebwll " 
length 12 LB* and length of body 12 1/4“ (Ref 2, pp 335-6) 

A more detailed dea^ipcio* of the grenaK is given 
in Rcj| 3b ' 

0 Antipersonnel Rifle and Hand Grcnaflfc (Gcwckr* 
aprtfnggranaae), fired from a Mauser Rifle Grenade Dis¬ 
charger/ con listed of. a • cylindrical body (5.5* loog 
. max diamertr) •.aducl^-£ooraioed...A...bu£atmg.... 

charge, an tfmeer, delay elei^ctiis and a detonator, 

A point-do coo a ung (PD) fuze inicistrd ch« bursting * 
charge when the grenade was fired ftp* the discharger 
and » friction igniter (airaiUr to B& 24) iniriafcd-V 1 
, delay clement (coriaiatia. of U-cfc powder pellet 
burning foe 4% seconds) when the greasde was thrown ' 
by'hand. Tbe grenade also had « seif-destroying feature 
which functioned in egae of failure of the PD fuse 
when »fired from die discharger. Total weight of the 
of the missile waa 9 ox and maximum range 550 yd. (Ref 
.2, pp 332-4) ' , 4 

g) 46 xnm Antitank Rifle Grenade (SS Gcwehrpaoxef- 

E ranate) consisted oi a' base- fuxed chin walled steel 
ribous- shaped stteamUntd. yhcad (46 o*a» in 4i*»“«tef 
and 93 mm long), to which'was attached a pretiflad 
cylindrical stem 30 mm in diameter, and 102 am long. 

Its bursting hollow charge consisted of 14 3 g of-*50/50 
- RBX/TNT which was initiated by the" following 
device*: a fuxe pHmcrJcoocg 0*068 g of K chlorate 49.% 

Sb sulfide’43.0 aod- Hg fulminate 7.2%), a detonator 
<contg 0.33 g of 77/23 - Ph sxidc/Pb atyphnate aa the 
upper layer and 0.46 f of PETN as the Ibwer layer), 

. sod a booster (corng 6.4 g of 94.5/4.5 - PETN/Vax 
mixture). „lt waa pjopelled by 1.44 g of single-base 
propellsnt (coiug 97*3 % of NC with a N icoatvnt 13.2%) 
which was primed by p.027 g of ■ mixture corns Ba 
,ti it rate 49.5, Pb atyphnate 35.6 ahd Ca silicide l4.9%* 

, The total weight of the gfenwde was I 5 !-j o* «ad overall 
Jeogth 195 m*B (Ref I* P 9; Ref‘2 r p 331 sod Kef 3e). 
h) 61 mm AAutank Rifle Grenade (SS Gewehrpaoxer- 
graaate). ( Thia grenade was similar in construction r 
except for tome dlmenaiooa, to the pervious grvoada. 
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Th£ total weight w*a 19 ox, overall lcngl.1 2 38. mm, 
length of stem 102 m,n and its diameter )0 mm, length 
of head 136 mm *a«J iu» oui diameter oj «m. Its bursting 
and propellent chxrgrs, * * welt ** it* primers, detonator 
sad booster weft che s«ui»e as for die 46 uufa grenade 
(Kef 1, pO.Rd2.pUl sud Ret 3d) 

») Ol mm Antitank Rifle Orv««dc, briefly described 
on p. 332, Kef 2 , wsj similar in construction to the 
previous grenade. Its overs 11 lcngcfc wap 24 4 n»m. 

j) Leslie*- Rifle Grenade. (Ge-wchr Propaganaagranace) 

• M fired from the rifled 30 nun^itschsrger cap (Scftiess- 
bechefl which could be lilted to rtiost types of Gentian 
rifles. Ic consisted of s cylindrical sicel body (with 
s pcvriiUd base) containing s delay laze, a [lain 
cylindrical container for the pamphlets sad an ejecting 
charge for this cylinder. On firing the grenade, che 

. propellent gases ignited the delay fuze atfd, s.'tet 
■ boat 9 seconds of delay, the fuze fired the electing 
charge. The . resuhin g deflagration blew off the cap 
anJ forced the Leaflets out the nose. Total weight of 
grenade 8 tfx, over*! 1 length 3.7* and range 360 yd 

(Ref 2, p 338) 

k) Illuminating Parachute Rifle Grenade (Gewchi 
F all schinnl cue htgranate) consisted of a chin-waited 

cylindrical body, within which' was another container 
which housed the parachute and illuminating star. 

' The rear of grenade contained two deiav pellets and 
two erection charges. When fired the flash from the 


2) Marshall, v^l 1191 7), P 391 
J) CoJvet U918). ? 141- 


' The rear of grenade contained two deiav pellets and 
two ejection charges. When fired the flash from the 
propellent gasea ignited delay [tj r *nd after 6,5 sec 
of flight election charge (11 waa initiated* Thyr pressure 
of the £>»e» forced our the aose, the container! whicR* 
held the parachute) and ihe star. At the same time, 
delay (2) waa ignited and after ii burned through (2 
seconds) the ejection charge (2) bee »me initiated. 
Tht resulting gases ejected the paraenute mid the 
• car from the container and ignited the star. It wn& 
claimed that distances up to 630 meters could be 

illuminated by thi* star.'(Ref 2, p __ 

fSee also Fauatpaixooc and Pi>t«f GrenadesX 
References: . 

1) A.J.Oete, The Ordnaoce Sergeant, October 1945, pp 8-10; 

2) Anoa, TM"9x1985-2 (1953), pp 331-39 

--3) Picaiinny Arsenal Technical Reporta: 

a) A,BJ>chiUiog, No 1342 (1944) 

b) A.B-Schilliag. No 1398 (1944) 

*c) A-B.Schilling, No 1494 (1945) 

d) F.G.Havcriak, No 1507 (19450 
. e) F.G.HaTerlak, No 1509 (1945). 

% 

a • 

• Hla (Gewcbr). See under Weapon a. ^ 

Rifling •! Wstpoaa See general section. 


two 


Ri.CS (Baketcoleuchlgtrlit 5chttnge»cbo*s). Rocket 
IliuminaDt . Simulauag Device. See under • Pyrotechnic 
An dpath finder Devices and also in CIOS Rep! 32-56 (1945), 
p 21. 

% i 

R-MJ«a 4J. See under Landmineo and also in TM 9* 1983-2 

0953), P 272. 


RaWril (Roburite).A type of permissible expJoaive patented 
by Roth ■bout 1886. The earliest type consisted of Am 
titrate 90 and dinitrocbloiobenzene 10%. -It waa claimed 

e 

by the inventor that a nitrated chloro-compound gave a 
higher velocity <tf detooskcic*) and greater power than the 
corresponding nitro-hydrocarbon. The above Roburita *m 
sensitive to friction; when ignited with a flame or a spark 
il burned without exploding. 

Table 5 2 gives the composition sod some properties 
of several Roburites 
(See nest c oluowt). 


Table 52 
s RobuHte* 


Components and Some 
Properties 


signatioa 

» i l 


Ara nitrate 


87.5 71.5 j 55-0 

K nitrate 


5.0 9-5 

K petraaoganate 


0.5 0.5 0-5 

Am sulfate 


5.0 

m - DNB 


7.0 

TNT 


12.0 12.0 

Flour 

4 

6.0 6.0 

Na chloride 

s 

5.0. 7.0 

Am chloride 


5 .0 

Magpcsitv * 

• 

5.0 

Trauzl Tesc v CC 


>25 257 


Roehllog Antfconcrvte Pn»i*etl|« (Kochi in jtsgraa ate 4.2 
Bctoft, abbreviated as RbGr 42 Be). According to German 
photographs available at the Pic* tinny Arsenal and Aberdeen 
Proving Ground Museums, it was. a subcaliber shell which 
veseittcled in appearance the "arrow prc>|ccciic* % except 
that instead of the fin assembly of the arrow *hrll it 
bad a discarding flange serving as a driving bund. The 
front flange acted as bourrelet. These pro|ectile* weir 
fixed from regular guns, such as caliber 21 Cm and )4 cm. 
The 21 cm shell weighed 193 kg and was 2.1’ m Itfng. 
The cone speeding characteristics for the )4 cm shell 
went: 913 kg and 3.7 tn.% 




1) J .Daniel, Dictioonairt das Ustitns Eipbsim, . Paris 

0-9C2), p 6S7 1 


ROCHLING PROJECTILES 


The shells were designed and manulactured l>y ihe 
finn of Rochling at Saarhelicken, Saar* 

References: 

1) IGF.Kempf, Museum of Aberdeen Proving Ground, Mdj 
private coitwn uni cation •„ 

?) H.ll. Bullock and G.Cotfilan, Pica tinny AratnaJ. Museum) 
private communiesuon. * 

AtSee al*o Arrow Projc'tilea and Gcsaoef Piojectiles)• 


Racks* (Rsketc). I-erman rockets of W U were propelled 
cither-by solid propellant* fsuch aa colloided sir>okelcs* 
double-base NC-NG propellants) ol by liquid propellants. 
The liquid propelUncs con silted of cdmbuati blei (much 
a a alcohol, benzene, -aniline, gasoline etc) and avy«en 
carriers, such as liquid oxygen, hydrogen -mrdftfn 

peroaioe, nitric acid.etc. Ibee under Korkct Propellaota). 

The-following-rockets w<re briefly described in Ref ). 
(Some information on theie rocketa^may oe found in Ref* 
1 and 2), 

a) Butterfly (Schmc.tcrlm jfl Kocket I*w 11 T (Ms 2^"*^ 

(Rc( 3, p 196) (See (iuide.1 Mjaailea) 


a 
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1 * 


G * 


U DM^mr d ib* Rhfes lt«<M fltd 

>>*!*> 

c) . Fict Lily (FtweHdfeJ Racket* F-21 «nI ^^3 
ouo, rU4) u 

. i) Gihk KuiM Rk*« CK«f 1, y 

*) Nenschel lKk«t Him *»4 H«29i (Ref 3, p »0> 

0 Long Range Rackets A-9 an* A-10 (Rtf 3. p 235) 
4) MdivCetotlM C U4*t *+**> PC 1400 fX <M 

b> XccfcMi V-J md V-2 OUI J. r Wl) 

i) K«k« X*4 <«Uf 9.# 2141 

j) T.ifcn X*ek«t <*.l , 2» 

h) .11 > Racket C-2 (Rnf 1. » 319J 

K) 7) mi Propaganda Rocket(?4 » Propegnadsgrsontn ) 
(Rsf 3, P 234) 73 m (IE Rocket Shell (7.5 «■ Xir 

kiVMisprowggfaanre) (Ref ), p 233) • 
m) 8Q mm Ml? R#rk« Shell Cl cm knkeeaaap**-*fgmaa«*) 
(Re# 3, p 237) 

. *)M«*fli HE Rockse Shill (8.6 cm Rnfceveasprwaggroasts} 
(K*C 3, f 23fK 96 mm'k $*g* U 4.3 Rock* <JUf 3. p 
2S4X * "" Hcbi (Ns*.D.flUtf 3, p 240) 

M»6m> Astfeirciaft R«efttet (NavoJ) (Ref 3. p 241) 

. •) M mm ffeC. A/T lUckfi (#W*4 cUif. mum!) 

CSWf-5, p 243) 

p) 1)0 m HE R K k«i (spin-scnfeJised) (Rtf ). p 243) 
Ml ISOmi StiMkc MlChMMiJ Reckec (ipxe-sMhilised) 

I) 132 M As to* I re rs ft K*ck«t <ffe-*atfctlis#d) (Rtf », 

p 247) 

s) 200 mm AiiiMKth ft*ck«r<Fi*ti*bth**4> <Re( 3* 
p «f) 

t) 210 mm HI Airoealt Racket <»pfe-« taka JUed) (R«l 1, 
p 241) md 210 mm Muii>| Rocket R-L| (Rtf 3, 
P 25«) 

•)2»imH£ Rocket <»pfe-ocnblii»*d) (Rtf ). P 230) 
v) 300 m HE *•<*« (spin-stabilised) (Rtf 3. p 231) 

• «•) 320 MM feeeadUty Rocket (sjMwewbilixed) (Ref 3, 

P Mi),, 

■ )3»0 mm HE Rocket (apt*-** hi lined) CRH 3. p 234) 
f > 1 100 IS AiMlii Racket (Rtf 3. p 233) 
Akfeuvistisas: HI High tspfetitt; HnC Hollo* charge 
CStt sfea Guided Htasifee) 

RtftMMCMM 

.1) A.Dncrwcq.' Lea Am«i Secrete* Alk—Hti, tkf|«r 
LttMvJi. Paste (1947). pp I40-Mf 

2) AimhKhH^Mr md sai«a»fel«, Raectet, £&rirh 

(I94JL pp 30-37 ' 

3> 0*f* H .*• Amy Tech Ifenl T3I 949*5-2, U93))pp 193- 
240 • ' . v 

4) J.UTscttatet, Om Esg New# 23. 2382-2317 (1934) 

Th* fejlowing Ptcstfeny A/.***) Technics) Rrports 

Mtft devmd » CiftM Itckitt; 

3) A.lLSchiUi.fr Pic Aw Tech Arp* 1427 (1944), 90 mm 
B i n pe h . «yp* rocket 

6) AB-Schilife* ibid 1)66 (1943). Warhead md Fttow 
wi A-4- Rocket (Calltd <U« V-2 Xtckti) 

7) V.I.Mr ( ifed 1117 (1931). EtH^uom H Sm* Rtcktt 
PrtptHmn U«td fe vw U (Cotfidtiicfel), 

Hmr; Hmi ®f <ot/*d««cfei ft port* »«t* .atd tt iowcii 

H mImmum fee cbia toc h . 


TW ItUttlMp CUM .Rtpofta iommm 90 mm iHtmatfe. 

I) Gtllfe. qos 20-36 fly* 0 *. Rtcfetcs C-i«fed Mitoiltt. 
(feciodtd it fb« Mtiefe of Or mi Bnaa, Sam. of 
^ L*"** PrtptUtoi Rockttt fe Cferm.y) 

2 F,G-E«i#* * C106 2945 (1943). Luftfefet- 

HffMM OfetfetM) 


10) R.C4WII, CIOS 30-U3.(2943L Rockpi f*Mtt Pitta 

Dttipwd ltd. Caucraevtd m Holmr tftitt. lit) ^ '• 

11) A fehiMirtt. aOS 31-1) (1943>• KfetfeC 

ltd Rockti Wotka llttnt * 

12) H.I.Hop.*, 006 32*36 (I943h PyftttclMit Atiimc^ 
fiadtr Dtvicti (fecludtt doctipun of pyrtetditie i*dBt€*{ 
13 CM RSSCi* 13 CM RLG5 ud 13 cm Stfet Rocket) 

n> A.autittl. CIOS )2-U4 <1949>, 21 CM RLG Eocktc 
(FfectL 


f^ttkoMAttfeMd 4Mi. A pftftctilt tkick ettaai^td a 
rocittt ptftptllttt in t aptciai device attacked at fittt 
tf cfct aktll *«i dtttlopt^ ttd o«4 dvirn* 9\ IJ. Hat 
sktl) «u fired i« a laptiu Mtitr (rati m 8 itch p», 
We 4feiB| ibt fUjht tkt rocktc kOMpotititt btesM iftivtd 
and cfac ahtll att/ftd co futetitn at a rocket. Thia oti %o4 
4f 'pioptltiflo toe ratted the rttge of the ahtll fvM 38 at 
60 «ilta widuMC appetcithlt fetraott of ditp*cpfeo. 
Rtferaoct: PB Rapt 923 (19431, p 19. 
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BALLISTIC CAT 
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ISKH4 


PCU.AHT 


ITOI 

me 

iPUHI 


fttW# MMCr 


»■* ^ 


Tat Tteiiotitt* rockttttaiaMJ peojacultfi briaflp 

dtacrxbtd » T¥ 9-1903-3 (1933), ft 309*10 tod 327-8: 
a) 150 rnm Pro,ectiU (13 cm RGc 19) *ti*yd 99.-> Ik 
•ad area find frora tke Htoey Field Hooiutf-18 UJ cm 


i 



*' £** •“*** “ d ^ ,ffck '“ **•- fi«d dUectl^ <«» 

, . - The 41 ItUQihcr examined oi t frao^ 

L<tlS 2 wkich could 6 e pfeced c i,b^ f 

wooden of *tccl thiDpMif craw coouUojn* rocket./ 

The iO-caUed Sdiwv^t Wurfrol^nan 49 (h*a*V dn<nrif%« 
..Ck .0) coo.,.^d „< .. iociined pU « 

aide. Ot mo armored hal. truck (three on each aid©). The 

!h/ C u/* rfV / 1 * Cf *; e¥ iccured to the piate., .rH 

the iacxer then itchocd -M the required an^ie of fi/ma. 

ic k 1 “!t rocket projector. . af the 

15 cm HtWIwttfer 41 (l.teri.Uy ^ mo ke thrower 1 *), nicknamed 

fp, the US aoldief. Sc.rceraiog Meeoue a . U coomi.ted 

/ lu . be ** 5 !^ *«*»««> mounted on a light 

two—heeied p^n.ge with ^ aplic uaii. The crev of two 

!?** *^ ded «>^V aheiter m a alu trench aod 

then dasebafged the rocket* (a .iM-touod e.l.o each 6 
Minute a) by reoote The maxi mum nnn. of the.e 

rocket# waa 8,000 yd. 5 ,e 

01 *5 l 5 .f“ NeKWerfer 42 •«« the fitt« u bt 

21 W * rf * f 42 whlch fired 8 inch A>ckeU aa (5 

at 8,600 yd* 

Note: None o! 6 e NebciweWer. were accurate and (ot thia 
reaaoo they were pot .try a utable (or launching HE 
ix»ckct». Efeaidea ua« c theac launcher* (or rocket# td la/ 

were alto wirable a. 
projeejoe (or gas-loaded (chemtc»J) rockets. In both caacs 
00 accuracy of fiffc wag required. . 

Jf. 60 *>/•*.«" rocket projector, greater 

Aoblicy and apeed oi fire, and to . ocrea.c the accurml-y of 

i?°L"L* r^ckeu the Getnana counted the Heel frame. 

tiW Th??T & i ^ 00 *wo-wbcelcd caniaec. with poeutnatic 

fe 4 »capoaa were railed 28/32 cm Nafeat* 
waHar 4) and 30 cm NabsIwwrH, \2* The ateel sbiuptn. 
ciatea cootairuna rocket* were insisted aa ^ (be’ irane» 
then, when ready to fire, die crew (seven o»o per each 
Uunclfer)^ took. cover in mo slit creicbet to th/%ai of 
* 4de "L*' M P°® oo V o( the men fired a 
a^- oqnd kalvo remote control. It x6ok about 5 minute, 
toft-load the -weapon. The maximum tmigc (or the 280 mm 
HETfOckct wa# only 2.100 yd and for chi 320 mm incendiary 
rwcket 2,400 yd. Tire range for the )00 men rocket u not 

Diaaariafied wftb the .low w « o( (ire of the above 
launcher., tht Gemadj in 1942 introduct d a quicker firm, 
weapon called the 15 'em Pontwwtdtr 12 (I3Q mm actu* 

w°kLi , 42 }* 11 H two M»ka of 15 cm 

Nebelwecfer 41 launching \ubea (with ai> tube# in e*cb 
beak) mounted an *0 annorbd halHreck. Since the crew 

- rkS 01 to d '*. dil bat cv-utd take covet 

jn vehicle instead, the lockert could fce : fired somewhat 
(attet chan from the Nrbcfwerfer 41. 

According to T.M 9-19*5-2 (1933), p IV3, «nultiba«H 
projectors carrying up u> 42 rocket rooods w,ire developed 
by the..Gem*ans to effect a greater rate of fee. Reloading 
of these protectors was carried out me chant tall? , • 

, * ArryC fW 9-19&V2 tnendooa oc brfefiv deacribea 

the following cocker launchers used during WV Hi, 

a) A two-anaed cradle type launchkr for «ke Ha 117 
(Hs 297) Svhmeaerling rocket-propelled mis.He (p 201) 

• A 2 !launcher, 60 cm long (hung 00 the carrier 
aircraft) foe the Its 298 miaaile (p 205) J 

'*) An inclined ramp rvpr lawcher u.ed for £c Feuer- 
hlie F-55 focke*-propelled guided missile (p 223l 
d) A launcher for the direst Hnuan rocket c'xisisted 
of two irmi tail# (^0 rn long mounted on a -tasdWd 
86 mm gun cairisgc (p 229) 

«) A •mgle-'iubr type launcher (Prt >> |M^ wv r fe ) 

for 7.5 cm Kaketeegraaate 41 (p 234) *. 

0 A 3Wfame launcher (Fshnfavht) (oe 7.J cm R^VrttB- 
sprm ggrmonre (t» 735) 

g) A multiple-;rai*e ground launcher (Rskata. Vlntfeclw 
warfnr) for 8 eta Rake tea tprenggran ate (p 237) ' 

b) A ainde-bartered -inuochcr, dMgaated a. 8,4 CM 

R A* H 42, for the 86 mm Harr rocket (R Lg 1000 a tf 
wire rocket (RU* 10W) (p 240) * 

i) A reo-wb»*l lanocher (El fa 

"tda 43) (ot the 88 tem hollow charge rocket, designaryl 
a# 88 ca R PtB(if 4322 (Raketcn Putcrbucbir Gnmat^) 
Cp 245) * - ' 

i) A ••agio-barreled lasachef ' 4aigt*ed a/ 31- «A 
R Af WJ, wiih a Iknifl M2 a ia ieagdi. used for the 
210 aa rocket <k.ignited 21 cm RLg (p 239) 


!?* CAstridge case (ses»t-fixed) contained 
13-64 lb of tubular, di ethyleneglycol dini cr at e tVDa 

t ropellaai 

> 280 mm Proj«c«ae (28 m RGt *3SI> -ei*b«4 (wid.- 

o»« roefcci i pi moo fuze) H6K lb «d ■■■ | fo . 

tk« Rwlvm, Gap. r*W CO, K 5(E) } . It. p™^||, ol 
»** 4) lb of double-base propellant. sird the 
haisttag charge «t. 303i lb of pnlreowa HE. The shell 
was provided with a rocket' ignition fuse tZiZ S/30) 
which (wcdomed after 19 seconds to ignite thr rocket 
propcliaat and with two fuses (AZ 4331) and two 
bopateas (ZZdlg C/98Np) which initiated the 
ba r.ti ng charge oo iaapact 

c) la CJOS Rapt 30-115 (1945), pp 26-27 and mclosarc 
20 arc baeflv dcacribcd the Rocket Aa.i.tcd Take- 
Off Uaks, designated aa EU 203 and R1 209- 
# * 

The following uoclaasified Picatinny Arsenal Ted* 

aicml Reports describe some rocket-waai.tcd shells which 
were sxaauaed daring W «. 

1) A*B-SchikJiug, (604 (1946), 105mm Rocket-Assisted, HE 

2) A.&.Schilling, 1603 <1946), 103 mm Rocket^Asaiaied, HE 

3) A-B-SchiUing, 160 6 (1946), 128mm Rocket-Assisted. HE 

4) A.B-Scbilling, 1607 <1946), 130am Rockct-A.aUred, HE 
3) A.B-Sckilling, 1608 <1946), 150mm Rocket,Assisted, HE 
6) A-aSchiUfeg, 1609 (1946), 150ore Rocket-Aastcted.HE 
7) A.B-Schilllng. 1610(1946), 150mm Rocket-Aasisted, AP . 


lUdst Ra*>h Pwas Aiiamhly, described am pp 169-71 
c4 TM 9-1985-2 <1953) operated ns follows: On release 
Isom the aircMft the electric charge passed from the 
cfcknfcg bead co the distributor sad thence directly to the 
bomb fane. Then, after s delay the correal passed to the 


****** prooeUaat' ipfet. Daring the flight , die rocket 

the bomb hit rhe Mrs at the impact 
iamsted fee fuse. After a dorr delay (for peaetsalioa 
pnrpories) the barsang charge was d«toasted. 

R^Ast RvRet. Accord*.g co QOS Kept 33-20 (1946), 

PP 6, 6A A 7, s 9 mm sxket Missile was aadee dmio pan t 
darisg VV U by Che Deateche Taffvw and Maaidoarnfafeiteti 
A-C, Lfibwck. A drawing ts snclosed in CJOS R«P* 5 3-20 

k«« an daacripdse given. 

• \ 

ReshH LowBcfcer sv PrwfeeSar (RaketeawarfMasckfee < a^ t 
RwfgeriuL Aecgrdiag so the feteUigeocv Owl let ia, *sr De- 
pSffMeat, Washfefrow, D C • >rol 3, No 7, Hatch 1945. 
PPl^, d:* Thar Gmsm rocket laiaekvra were l skw# r t > 

Mpowisg Spnaraau 40) aod ichwwiws 
4 * E * cb °f then could fire either 280 mm or 
“ fockei* wwiabiag 1» and 1V6 Jb respwctiveiy.' The 
W> mm HE rocket also could be fiaad from few Umcfccrs. 

J** lsA»ch#e consisted of a woodwa frroae 

* W^ drsroll 4 O) sa which were placed wooden shipp fee 
Cfetes enstamaag roehem. The fra am was iodised at 











Gcr IW, 



k) A four frame launching st**\d (fcurfgerai) tot the 

7 80 ram Hfc rocket ( *8 cm ®fk Spx) (p 2 5 l>. 

£>e« *Jso under t'eapons). 

Rwckat Prwjaetll*. See Rocket-Assisted S^ell. 

Note; Rocket-** aisled projectile* w«»c Sired either from 
i»t*wi?xer* ot gun*. For instance the 15 cm R(jc 19 was 
. fired from the 15 cm *FN IS (heavy uHd howiuci \s) 
*ad die 28 c to RGt 45 31 »«* iiced front it jc 2S cm X.S {R) 
(railroad gun 5) i See TN <195 3.\ pp M)*> A %J7 J. 

Hoc Wet Propellant. According xo l .bi t*in sk i, Przcmyal 

Cheaoicxuy 77 (4), p 487 (1948), (translated by Dr l.Simou). 
the German* used solid double-base propellant? c on lamia £ 
miioccllulofc and nitroglycerin in rheic innaJicr rockets. 
The l^rtype*. h as the V-2.u*cd liquid propellants 
consisting of * fuel (such ax alcohols, hydracine, fuel oil 
etc) ax*d an oxygen carrier (such as hydtpgen peroxide, 
auric acid, te«aoitrorr»ctb4nc, etc J. Mgf^Tres ol easily 
oxidizabJe organic liquid* with hyd^Ogrr 4 .peroxide cl 
80-85% conccniuiion were the most jrfjely uiird. Ifydrogc* 
peroxide could also be used m the driving lorcc, without 
any fuel, became the hear liberated according to the 
reaction of decomposition: 

il 2°2 ~~ H 2° * '^°2 ’ -* ♦*> kcttJ 
ataftictrncly Eater (vapor) aad oxygen served 

•a driving force a. 

P**p*Hont ( l^nliwr CRZ 39, briefly described oq 
p 675 of TM 9-I98V3 (195 3), fitted into one o» the venturi 
ol the 15 era and 21 cm rockcca. Us body, made cf a plastic 
. with an aluminum hand around the shoulder, coitaioed an 
* ignucr bridge from which ran two wires. One' wire wa* 

Counce ted to the aluminum band around the shoulder and 
the other to a metal disk in the Use ol the *u*c. Just 
abuse the ixnirer Widge was located a black powder charge, 
^ben an elecrric current paaaed through the' tridge it 
ignited the Uaclc powder, which in cum ignited the pro¬ 
pellant, This modified iwraioo of igniter (ERZ VB> ««» 
manulsctured from heat ccaistani material 



tRZ *9 



Hack •« Prepeflo*^ In order to 

piepgre t »ticW of prope(»v», o-r rh«< it «o«jld bum from 
an end and'not oo the ^ide*. ff’e • J.nw* was m«d' that it 
was sufficient *o cower atdea of «»ch .chL by dipping 
it 'isirr into a ip«)»l ccwnpowiuoo de»e*of>eJ a t the 
Huntlerg fracrtL the Dynamic A -t, . Tm* 1 composition 
tonaisied cf: pofyvinylac*Wt4 >*' ithoporj# 1 /oS ♦ BafrO ) 
)0. mtthf 1 aeryiate 5 sod water 40%. 4 


Refcreocs A.A.Swnmsaa *»d D-D.Sagcr, ClQS Rear 
1 4 I I 946), pS(Ai reported by Dr H.Leutng)/ 



RocW.t Pt Cl ,.||«»s r Liquid. Die hli.s,^ l,q.,,d rocket 
prwpellanti wete used try the Orimins during JJ: 

ilConcetirared hydrogen peroxide and C-Sro/f ' 

in (he ila i49ll Nailer Rocket ts urface-to-a u ) 

.\oic, L-Siotf > a W /50 mixture of methanol tnd hy dt*z%at 
hydrate. .Ni * ,1 

l>> Conceit raced nitric acid and Vixol-o Ka , used , D 

ihe hne.sn E-4 Rocket, Rheiniochier R-3 Rocket and 
ft ■ ks eitali I jckei 


Noie: Visol<*i 5 iinylediyi ether 

t> Concentr ted nunc acid wad Tonka were UIC< J * Q 
the RuhrsUhl -1-4 Rock’et 


Note: 1 onka a mixture of aniline, oio&octhylanilme 
dimethy ligmfine, g solme, naphtha, rriettiylamine sod iso- 
hexy iumme 


d) ConcenttatV. hydrogen peroxide with KVeimanganai* 
was used m the Net hi Rocker 

e) Liquid oxvgt y alcohol and water were used in ihe 
V-2 Rocket and j euerUlie-55 Rocked 

Note: The noocomb niblr soKst*n C c. -e'er. sqcorpo- 
rated in order to kce . the f|ame temperature as low as pos¬ 
sible so ii io reduc . the mecha5)icaJ itrain on the motor 
without sacrificing c. o much performance. It was iound 
chat the addition of 25% of water to absolute alcohol 
lowered the chamber einperaiurc 7%, wh,U the exhawh 
velocity was lowered on y 3.5% ^ 

/) Concentrated nitr,-; acid, xylidine and iriethyUmine 
were used in th e Schnv tterhng Ha 117 Rocket 
g> Concentraied nitri^ acid and butyl ether were u*ed 
in the 1 si fun Rocket 


h) Compressed oxygen and gasoline we-** used in the 
V-l Rocker 

Note: In addition to these, the following substMocea we/e 
u*rd in liquid lucla: at^uoc, ethylideneamline, cthyl- 
idinedianiline, aceualdehyd . naptha, gasoline, dimethyl- 
aniline, monomethyl aniline, triechy lamine, iiohcxylamioe » 
etc. In some of these liqoi fa, auch aa aniline, Viaol-6 
etc pyrocatechoKBrenxkaiech.a In German) was dissolved. 
References: 



1) li.Gartmann, Vedtraumfahrt 6, 1)4-9 (1951) . Jaro and 
Auxiliary Rocket Propellant Plai t* 

2) K.^f.Galiond, Developmcm ot the Guided Missile, Phil¬ 
osophical Library, N.Y 0952), p*.. 112-127 

)> J.G.rachinkel, Chem tng h?ew 32, 2582-87 <1954)/ 
Propellants for Rockets and Spscr^ Ships . 

Rocket P r*paf I on ts, Sol id . All ktown german propellants 
of ftl 11 were based on NC and a rutric ester, such as 
NO, DE GDM, or TH(jpN. 

Table 5) u (- propellants examined 

at Picarinny Anraardlving W II 

(See oesc page) ■ 


Donin and Donovan (Ref j) gi* the liantng fates 
(in inches per irconJ) at various prr^suirs for die, solid 
propellant used in the 210 mm Kocko, (Sec Tsbie 54 on 
near page). The composition of the -ropellant is given 
in Tsbie 5) 1 

T he same <nvein gatoe* ? ,¥r ** butting for 

the I rt-Asaisccd-Takr-Off-lJmc ProprlJsi't listed in Tsbie 

53 ; 

(See Table 55 oe next page). 
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AkWfTiauMi; Am« AcvitlMi Cw»« Centred***; Cyl Cylinder. 
D4C0W Di«>hyUM^fcoU<jklc»(«i DPhA Dipheay buarie; 
DFkthea Dipheeylue^i OWUret. DipWay lure Anne; 
fffkUmt E*ylph**jl«re«he®e; H* High eepU^iire; )»«** 
Ucrepetmd; N NC NiuoceUulane; NO Nitro- 

gjycarri; pounds p«# ifoMtiacb; Ui« UMcewaud. 

i)°TW tomponitiiw, of the G«t*i» HO — rochec propellant 


no 


caereiai*i NG do*9'mot repereeniiayduo* oor except 
. ihe com&aarioe ol wtml st»bri**w»* • ***t». Th« m<m 
cimbMiUM ws* ndstd ri ttxkct pnptlUata co*teie»*J 
DEGDN *■ 

b) TV lie the chsrec canaries oi the Germee rocket pro- 
pcliMM ersreririg DEGDN «• of interest, d>*y ehoo 
ao&iog Hutt new •» fat aa the composition i* concerned. 
'The 210 m wk« peopeUnni W «a*W 

Mscosire«i 3*30 pots** at 25*. which wee plaatictied 
with DfcGDN snd tolled taco a sheet. This in «nta wee 
colled into a - c»tget* which •»» ezrtwdad through a hot 
die to |iee a eiefje-petfotued cyliadet. It settee that 
a »mU amount ol enmaaba we* wee need as a lubricant 
ce facilitate exmieiae 

c) Com bine* ions of disab eUP»r ed_urethane* with either 
csfetmlito w tcerdite (asyn diphenyl***) were deed aa 
stabilizers because it et* ( believed that ail cures ere 
wore effective *«o single acnbiJriets »«ch at DPhA. To 
this may be added that, seconding- to M.Tooepicn IS S 
32^ 502 <1937)J, the disebnri aired urethsa** are very 
*ood stabiliser* for double-bn** propellants, especially 
w**»n -used ia combination with aesrdite, wbxk without 
the letter they are much le*a sffective. 


Nore: *?«kei propel Is at* sad treicer* analysed 

at Pristina* Arsenal are listed under Propellants (Sec 
43* 44, 


45b wed 40). 


Table 34 ; 

******* Mei of 210 imb Rocket ProptU»« 
(Inches per second) 
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, Table 33 

Boraiti Rates of the J*r» A**i*t*d-Tnk*-Q<MJait 
o ~ J Presame ie aai 
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T<M*°C 


- 23 
► 30 


0J3 

0.22 


0.1 • 
0.27 


0-23 

0.39 


0.33 

0.47 


0.43 

0.39 


According to Ref 4, the ftcinsdotf FnbrikWA5A-G 
wsnvfaecured d«it| W* U *•▼***! «yp«e °* rocket p*w- 
pellante. The is compowirionr are given an Table 56 

* T«U» S* ' ' 

Rocket Propel lent», Solid ol T A 3 A -C ■» 

lorn,omt, wsd 1 ? Dearipa rin a 


39*0 37.70 49.10 63.23 344N 
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33.30 30.00 30.00 . L4L31 
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1) AJ.Phillips Pir Area Tech Re^t 1282 (1943X Ibid 
1456-0949; 

2) Collects** Dsw on Foreign Aamiiuut^oo, PB Repr 11,544 

(2943) !• 

3) U N. Dew in A J.J.Doootnn, Captured enemy PropeUsow. 
OSRD 0 / NORC, Die 3, Sect H. Final Rcpc, Scries p,’ 
No 10.2 '1945) (Unclassified) (OSRD-385>> 

4) F.J.Keie^et & M.Pleasct,. PB Rcpc ;826 U945K P 6 

Eo 0T^ Chem ». pp 160-9 (1946) 
-6) RJ.eejr, Chi one Sr Indusnse, 57, 22 M 1947) 9 

n i.G.Tadunkel, Chem Eog New* 32 . 2582-87 (1954) 
^PropelUac* for Rocket* and Space Ships*. ^ 


5»*ool Sfmoloriog Device (15 cm Raketeo Schein- 

M RSSG> - Sce 

% 

B ^" b °i S,ick (Suelgrwi.ee>. Tbe followie* 

ItkWcd tMoiecnlc* are deacrabed in TV 9-1 OftA-A MOARV 


“* ^ m' ni ^ » 985-J (WiX 

a) 3.7 v cm Sueipnoace 41 used in tbe Anri tank Gun; 
*•7 cm Pit 41 (Paax*rabvehrkanone dl) cooaisted 
0> “> d ■ cylidacJ uil 

proniw wirh 6 _tia». The head contained a shaped 

Uuntau. charge coneiatingof 5.28 lb ol 60/4O-ROX/TNT 

(2 blocke wrapped in wax paper), two booster* (KxZdig). 


FUZE 



AIR 

SPACE 


•U RETIME 

CHARGE 


HOLE 


FlNS^I IN 
ffUMKR) 



5- 6,t# (AZ 3075) and a bane luxe (BdZ 5130). 

« ^ *• F-i«edl. c M .U»d ol .’Si 

-^5 * -- *• ton .1 A. pi, U l . coKwok 


rtlc ‘ fiw,d hmiV fw'^«. 

(Nglltp), 6.61 <«u 

* cMrfd^ cnne, dosed W two cak discs, 

liEW^JXfSSffclS? -- - 


0 ) 15 co Snelp„.t, 42 u«d i, i 5 CIB ,i G < h 
iBftQteaccricbutz 3 3 ) (Heaev |.f_ nrn ^Ms.lswettr 

or « eifipuc.TU.pLi u*7 n%"L?5l cawd ‘ u * 

. rodded tail .e-cbon p^d^ »Uh fiT.® 

l 60 ° °* 60/W - Ao ’ --tc/TNT 

/W arched tTthe ^/ oV 

a^ A C 1 IP ^ ^ “ m *chined surface was attached 

*?, ^ V ia presumed that the bomb wa* Dft »- 

vuled wxth a large rod which fitted over d, e cup ? mnd 


FUZE 


0AINE 


WELDS 


BOOSTER 



SECONDERf 
FIND 


TAIL 

F1M3 


5“?!**^ of the gun before Grin*. This tod 

dropped from the projectile about 150 yd from the 
-“£***• The bomb was propelled by 12.1, lb of pro- 
n gained to a a*aWi*ed cartridge css*. To- 

* rf. . °| proteetde was lOJ.Olb and overall 

, 2“ , ? c w ** u*ed^ • gainer personnel aad to 

clear mmefield* and;wire obataclea. 

c> 3 / mm Hollow Charge crick Rifle Grenada, briefly 
d*.cubed ^der Rifle Gienades, was similar to the 
3.7 cm Stielgrnnate 42 *•. . 

(Sen also Stick Hand Grenade!. 

ft** 1 ”*.*.*. T***« ,(R23>*. FI*.I* pulwBtaa ira. 

prepared by atomizing molten case iron be a cone of moiat 
a* at a pres ante of 2 co ) atm. During thr* process mo«K of 
the carbon wss oxidised to CO^ and thus removed. A 
large part of the iron ass also oxidised during ato mislag bet 
it wss recovered as pure' iroo on subaequenc cooling In 
water mid reduedoa with bydtogew. Thia powder was seed 
^in ch« maniac tare of sneered iron items riser* of T — 
of mllirery aae. 

Reference! CJOS Pinal Rape 595 Cl945), p 3Z 


. J rzr ,v *: w uta. 

•Ulta » f«- ta tfcr Brid.k Cocdic. Tk.crtaptaUU.. 
ft •»• <»W.( prapciiaM* in , 1 .,, i a Juf« j a^ 7 . 


*'x 
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O? 160 


*) NC 64* NG 33 and vaseline 3* (Ref i j . 4 

b) Gonwtom (Scfeiewwolle) 66; TNT 25, DNT 3.5* 

eenmlltt 0.3, K hiomtitlto and noistwe 1.09> (Ref 2, 
p 134) " <■ 

c) Collodion co«o« 32*34, guncorton 32*34, NO 2>29, 

ccatniite ot utethsac 4 to 7, Am oxalate Q.% Hi » 
Ucubofiiini 0-5, grtpbitc 0.1 tod boii'wc 0.9% (Ref 2, 
P 136). . * 

Rttercncti: 

1>*E. de B.&araatt, Expioaieea, Van Noscramd, N V (1919), 

P 7® 

2) rl.Bnmswig, Dtt rauchtoee P»Wcc, V. de Gnyur, 

Belli* (1926). pp 1)4 * 1)6. 


*6hfe»pwlv*# C/32- (RPC/325. (Tabular propellant, pat cm 
1932). U contained: NC 64.76, ^NG 26.87, Et centralis* 
5.71,-. Ns citrate 0,56, graphite 0.20 and to Util* matte* 
0 . 56 %. bat u**d to Seed artillery aammirioc, caliber* 
150 m* 3 , IK) mmi 203 «m and 240 aua. 

Rdtmrr TK 9-198*3 (1953)* P 504. 

• s • ^ » 

k • t 

kfrnmpb lv*e <J/» (RPC/3B). (Tubular propaQaoi pact era 
1938). According to the Manual entitled: German Artillery 
Projectile mid Faxes, pubit«bad during Wll at the Aberdeen 
PfiTOi-Grtsuod, UAV ? 183,--the- RPC/38- propelimi wa* 
aaed' t» hOaa HE Piefcceiie, 4,5 caliber* Tong, wtrb 
point dttQMUD| hac under ballistic cap. Although fbe 
competition is not given in • the above manual, if »■ safe 
to iiMMt that the RPC/38 warn one of the diethyl one glvcpl- 
dia urate prcpclliata developed it chat time by Gallviti 
(See Puivet). 


RalyelYo mi M (Ran Propellant Mass, called also Ran 
Paste), - Tbit was. a auxeure ol vattr-vei nitrocellulose 
with an explosive oil which consisted ol one or several 
organic aitxk acid eater*, each as NG, DEGDN ot TEGDN 
Seek mixrvm could Or safely tcuapwied whom the imokr- 
lens ptopelinac plant «ai not located adjacent to the pi ants 
mass lac caring NC end nitric carets. Foe instance, cht Kruia* 
•«! Fabnk. of'D A *G manufactured NC and organic acid 
••tent, while I he Duane be i g* Fabrik, situated about 4 
mtlea away, made the aoivrtulese propellants. As it was 
aoc safe ot convenient to ship liquid explosives, the 
’ Lntarael plane nixed them 1 with water-wet nitrocellulose* 
prepd by blending guncotton (SchicsswoUc) (N‘l 3.15% to 
13.2%) sad coliodioo cotton (P£-VoUe><N*11.30 tp H.45*X 
pmcbad the mixtm in rubber-lined linen bag* and shipped 
then to the Oenaebtrg plant to be used hot the pseparation 
ol solveatles* ptopeliaaw. * 

Pot tbs prepn ol Robpnlwraasa. about 2Rf) kg of 
NC (calculated oo, the dry veigbrlvti stirred lor about 
10 minutes with water. About 120 kg ol s nitric eater was 
addeJ to. the mixture .and atiixing was continued for 10 
aisutea. The ■harry was then transferred to a centrifuge 
where Ch«- water coolant of the mis w*a reduced ioXH5%. 
The re suiting RohyuJ Veronese waa packed in rebherUned 
liacD fcvgs amJ transported to the 9 Duosebaxg plane. . ^ 

rbtn received at the plant, the requited ammbtr ol 
Ug> were emptied into large drums. After the content* of 
the bags were blended, the BU3tuje__nae^ L CflUB«befTed to the 
preheated W*f^«rfOeidefer _ kie»dee*. The ocher ingredients 
-ol—^OpeUsnts^^uch' as stabilizers, graphite. Mg oxide* 
etc? were added* in the fcne*der and, alter allowing the 
blend to Mature tor about hoe week (two weeks for NQa 
prop* Hants), i* vas"<p****d through a beUical*screw pteas 
in order to reduce the Moisture content from 30 * 35 % to 
tbout 8%, "The partially dehydrated product wan led to 
Wboatal rolls, diameter 0 A m length 1.0 to 2.0 m wad 


rocs ting st 11 rpm- A temp of 70-80*. *u used for DEGDN 
powders. The tine of processing was 18 to 30 minutes for 
• .15 kj sheet. Benreco 3 *od 5% of mom cure was allowed 
to remain in can now propellants. The resulting she*; was 
trimmed to aisc -and wound on a brass mandrel about t VS* 
dims. The sheet could also be used for the ftfcparafioa of 
eiovdnj propelUota. The extrusion ihould immediately 
t«llow' tb4 rolling while the sheet is still hot. It was 
claimed -that' the inclusion of 0,25% MgO facilitated the 
extrusion, it does no: secs* that any. wax was used for 
lubrication. The * resulting extruded propellant contained 
3 to 5% moisture and had t$ he dried in arovee to reduce 
the moisture to 14M,2%- . 

Refere n ce; 

O.V.Stick]*ad et al, Gencxai Summary of Explosive Planza, 
PB Kept 925 (1944X Pp 6, 10 and 6% 

• 

RehtH • ''German designation for Crude Trinitrotoiotot. 

, e • 

ftampewtf (Romperite I). A mining explosive coatg ep- 
proxioacely* Am aiuwt* 86, NG with oittoglycol 8 to 10%, 
the rest being -TNT, aiumiimm sad other ingxvdlent*. 
Reference;- ’ 

F.Veicbelt, Haodbwch def gewetbiichew • Sprvogtechaik. 
CJdsrhoid, Haile/Saale, (I913K P 37. 

(See also Oonsrie sad Gelscin«r*Rompeiit). - 

• 

Rerterende Trammel (Rocatiag Drum). As apparatus fox 
determining the velocity of detonation and foe ocher paxpooea. 
See gcaerul section and also A-S text ha c her. Sprang- mod 
Schicaatoff* (1948), pp 11-12. 

• • 

"ftwttam" Svperwfer. This apparatus, ks cal led at the kxfimmcl 
Fabrik A -G in coupiacrioo with the Hollaodex beater, was 
used to remove the fines of NC from (he ■ lorry sa fast 
as they wet* produced oq beanos. A coaside table saving 
in oower and ia time was claimed foe the Robssl 
R ctperoce: . A.A.Swanson 8t D.D-SagefCIOS Rest 29-24 
<1946), P 7. -- 

y __ o 

R*ywl Tlgef (koaigetiger). See under Panzer.• r ; 

* 

* , 

RPC/12.. *Qbc of the earliest aqlventka* ptopeUsaca. It 
was ptepd about 1909 by Thietue sad collaborators ax 

the ZeocrftilstcJJe ffir Vissenschsitiich-techaische UtKer- 
suchu^gen in Neu be be Is berg by iacotpocmxiag 70 pans 
of NC (N“ll_.7%) wi*i25 p of NG aid 5 p.of cestralke- 
It was suitable for one ia-large caliber goo* f P.TaTtaisr, 

M6m pood 32, 2)3 (1950) ). .' 

(Sec also ooder Prop<liaot*, Artillery). . **’ 


RFC/J2 (Rdbrcnpulver Coaatxuktioo '* 32). A tubular pro¬ 
pellant introduced in 1932 for use in *Ae — 150 .mm N*v*f 
Gun (15 cm SJOi 130 mm Guo in -Mortar Mooai <15 in k ia* 
MraLsf), 170 mm Railrosd_-G«tT5 cm R(E) ]aa<f m some 
odicr ^q^lte—approximate composition mas: NC 64.7,* 
NG-26.9, ethyl ccotzalite 5.7, Na nioitc 0U». graphite 0,2 
sad volatile matter 1,9%. ^ 

Relerenur: TM 9-1985-3 ((953 \ pp 504-516- 


RR* (Raacbloaes Rotrwcilet PtJv» f ). Smoke tea* ptopellaac 
maiM^actured at the beginning of the present century by 
Vereinigte kolo-RottwmUr Puiveyfabriken ia Vonwnbrfg. 
This^fopeliant was exported to Belpaai and other countries. 
Refercace: j .Daniel, Dictioonairc de« Ms tike* Explosive*, 
Dunod, P«i* (1902), p 696. . 


f 


Ci9t 170 


R-Sotz (R-Salt> described in the gcoeral section as Cyclo- 
•Hmefhy lenwtrlm I Nw- smaine, was pirepd to Germsay ^ 


tHmethyleewtrinirrviemlne, was pirepd to Germany . &l 
R°f« « »1 by treatiog bexanarchyUtketetmmine (hexami&e') 
with sodium aitrite m acid solution. 


R-S.U *ti propo.ed M ioprdieac of esplo.iT. 
mixtures. „ * - 

Table 57 lists these explosives 


cT able 57 
R-Salt Explosives 


I - Sals 

tiphcwyUntnc 
1DX (Hexogen) 


|K akratc 


Dene icy (case) 

" VeKoc of Decoa, m/ae^ 

Pb Plat* Teas. The m^race is 
v effective than • - 
F ragmen T [Vos is y 
Test (TNT = 40 m) 

Seabtlisy at 100° 

Eadadm at 70° 


•3 H| «■ Hexoge* (KDxj pklegmarited with 5% 

b) Miner (8) was claimed to be very powerful 

c) R - Salt fans* wish 28% dimetbyletbykeedix 

•itb 10% DEMEDNA U J9° mad with 5% DM EE 
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2.5 
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2.5 

1.0 
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1.0 

1.0 

1.0 
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50.0 

50.0 

- 
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1.55 

1.65 
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. 1.77 5 

1.74 
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6100 
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40/60 

40/60 
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Amatol 
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Satisfactory stability for all exploaivoa 
No earsdation for any of the explosive* 
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1.55 
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40.0 . 

1.0 
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40.0 (H_) 
20.0 

m 

12.0 

1.0 ; 

/ 

a 

84 

4 

m 
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4 
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pb le g m s r i tr d with 5% Moncan wax 


V ( 

Reference: G.RWx, Report on Explosives, PBL Rept 

85,160 (1946), pp M 5. 


W m m mw 

wi*h dijwtbyl*«bykor<imitr.mmc (DMEDMA) « eugenic mi.twe. (fcciin, poioi (fr p) 74° t, . „f R „ S.U 
•NA U *9 a*d with 3% DMEDNA 93 - Fryi of R-Sslt xk>nc 104-106 * and of DMEDNA 137°. 


ftSSG (Raketeo Scbcu schussgrnU). Rocket Signal 
5imala<iag DifHca. See. under Hyfoccchnic Antipaihfiader 
Devices and also ia CIOS Rept 32->6 (1945), P 3. 

t£ 73 A 73 am sir-to-air missile developed is 

15*41 by converting an Am* rocket. It uaed a solid pro* 
pvliaat. sad comld be considered as the predecessor of 
R4MC9V). " . 

MfVMCei ILV.GaUand, Development of die Guided Missile, 

Loodoti (1952), pp 122-3. ' 

CwtrWfm. See under Smoke Composition 


Vll* 6-H €«pl*slvwfc-Set voder Uoterarasacrspiengetoff*. 
Wmd S4 Mad ItyUtlvtf.Str under Era acxsprewgftoffe. 

— 

VH and S*lf I ipbi lTtsStc aadex Ersataaprengatoffr. 

• • 

S*I9m 4$*S Hvwe lspiesJvwe,See voder Eraaixspreagstoffe, 
3-22 «ad S*% Kama ,gx» Us lews.See ad«r Ertauaprvagitdft, 


S*b*f Prefeerile (Tretbapiegelgenchoea) comsl*ted of a 
relatively small *rbe*liber pcojcciib carried ia a relatively 
Jsrge casing (sabot) of softer material. The Utx*r was 
discarded a* the peojeciile left the bare ot the gum. The 
pri^ipfv of ibia prqiectlU mi io hsve a large surface 

exposed to the ess a re of pope 11 lag gases aad the* to 

hsve the surface rrdaced go that (be air resistance bec a me 
•mall. These peojec tiles wefir ftuver very sc carat r. 


m | ^ 

, 4 __ , ^ 

One type of fiemao sabot projectile was srmor-picrcing 
and consisted of a sintered tvngtten carbide core and tie 
softer sabot which was not discarded until, the core began 
to penetrate the target (aoeh as the armor of a tank). 
After this the coco disintegrated, which chueed a deadly 
spray of fine fragments inside the target (such «• a tank). 

of the a shot projectiles, deacri bed in' Ref 2, 
were t provided with one or two discarding hands, each, in 
one piece. They were fired from normal rifled guns. Some 
of these .projectiles were called Die integrating Routing 

Bands Projectiles'q v ). ‘ 

References t 

1) L.EkStmon, German Research io-.W II, Wiley, N Y 
(1947). pl*9‘ 

2) Dept of the Army Tech Manual TM 9-1985-3 (1953). 
PP 363-70 ' (See drawing on next page). 

Safety Jelly Dynamite. One of the older permissible ex- 
ploeives: NG 32*25.' called cotton IJ5, glue-gljrcerfa- 
dextrin icily 9.60, rye flour 184)0, Am nitrate, 22.60, 
Na nitrate 1030 and K chloride 5-50%. 

Reference; PlNaoum. Nitfaglycerin, Baltimore (1928), p 

"MbelTCode name for either 99.5%8K>RO«itric acid or its 
s«Mt wi6 5 to 10% sulfuric acid .when used as in 
oxygen cartaer in liqtdd rocket propel last*. On* ol the 
jHfoud fuele used in conjeatedoo witK Salbei was Took* 

(q T H,S0 4 *m added to express oooosio*. 

Refertacc*: 

1) CKJS Rept 28-5641945), p,26 

2) TM 9-1985-2 (1953), pp 216 A 231? 
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Sollt (Saiit*) Ow d* dfcr older permissible explosive*: 
NG 11-8,. collodion cocto* 0-5, Am bitrar* 53.6. DNT 8.5, 
N* chloride 23-1 sod cs/bohydrac^s 2.5%; i»»< 

value 2 87 tc *'Hi"ch«rgx liaai**t>60 g. 

Re(crcflce:A. Marshall, Explosives, Londoa v l (1917), p 397* 


- Wp»t«riovff«. See Nitric Acid. 


Miss lit, cillcJ Anti|M^«l »«» a 

lupersooic rocket detigned (y Or. E.S4oger be/oftr 19-41 
bur the project work warn abandoned without" any practical 
development, This design embodied many unique leanaea, 
which are briefly described by f Gatixnd on pp 57-8. It 
vn planned to uac the rocker in resiona above a dense 
atmosphere. Each time it dived and nit a denaer lever of 
air, the missile vii supposed to bounce upwards- 'These 
vovrmaaia would produce s kind of wave-shsped trajectory, 
similar to ihat obtained when a Hat stone la ricocheted 
across water, but much less prowoaaced. As each pJuag* 
into a denser air would result id a partial loss of kinetic 
energy of the masile, the initially Ion* jumps would pad- 
ualiy become shorter, finally to be transfoemsd loco an 
even gliding (light. It was presumed char this method 
would achieve a stable flight and a more accurao* tr»|ectory 
in s region above dense air. where ccv>«vnOoa«l a^r?i|«» 
usually behave rather erratically, l'b-^ f\XaVl was designed 
to be c a Capo It launched -no to be propelled by aa oil/ 
liquid oxy*?r, manure. Its calculat'd characteristics was*i 
launching weight 220,500 lb, overall length (leas booster) 
91.8 ft, width of rectangular section 5.9 ft x 11.8 ft, 
maximum rung* 11,600 miles and naiiasun aidtud* 93 
miles. 

Reference: X.V.Gadand, D«velo^narni of the Gaiided Missile, 
"Flight* Publication, Loodoo, ^952 ) pp,57-8 ft 124-5. 

Ssvirw See under Tritons. 

SwtswaveKwa . Ah igniter coo tg a coaqwaaaad mi stuff* o4 
mea) powder (Mcblpwlvcr) with a alow-tnraiag substance 
such Am a mixture of sulfur ami K nitrate. 

Reference: HLaat-Metx.Cbemiscbe Uncersachoog ,(1944 >,f 535- 


Samsesta/fWlsai adwr SaMistsffvert (Oxygen Balance ox 
Oxygen Value), * fibre rja ted to 0 B . It nay be determined 
in the wmacr described is the general section or by the 
ajechorf^ given i Q A.Stettoacbsr, Sprang- and Schiesscofte, 
ZiiXKrb (1948). pp 16 - 1 &. 


chim 


See unde 1 


3aaaal« P wives. One 64 the prar-W U sport is g saobrkt* 
propellants: guacotton 95.0. TNT 4.0 and gelatinise* with 
'"some moisture 1.0%, 

Reference: H.Brunswig f Das ran chi one Pulve* (1526), p 134. 
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SchsfHs* - OJaekl Fvvahsaf Caath, invented before YY U 
to Auama was later improved and used at the TrotodoW 
Fabnk, DA -G . It ,i» briefly Ascribed in BIOS Final 
Kept 644 (1945), pp SMI. la Germany, Ai* comb replaced 
the bV*>o«sly • used KrarmichfrJdi psesaboard ralvaao- 
typ^comb. ^ 

JcWdeWvl (Dust of Pic^d Ote). A miature consisting 
cfcisfJy of Cm and Mg silicates warn used during W 11 is 
tome substitute explosives f Enssciapreagstoffe) as sa 
extender of a itrocoei pounds w^-lj were not available 
during the mr ifl sufficient ^usolity. 

Reference:PB Rep< 1 S70 (iSfn'p li. 

— 

SchietiWvawslU . See Schiess^olle. 
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Sehlsttbschw. A rifled, caliber 30 nun, discharger cup 
which could be fitted to moat type* of German rifles. 
Was used for launching some antitank rifle grenades, 
A photo of the Schicasbecher but no description is given, 
in the Ordnance Sergeant, October 1945, p 9- 


Rifle Disc ha. 


\r* 
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Sehlagw^tia.vvf«uchktruck*, od*r Versueh*frack. (Firedamp 
Icstin^ osllery). Description of galleric. for tenting ex- 
plosxv^s in regard 10 their suicab.licy for use in gaseous 
coal nymea .x given in .he general section. The fi fsC i.ermun 
gallery w*s cur.si/ucted in. 1885 by Lohmunn .n Neunkn-Kcn 
(Uesyfaleo). Other German galleries were: Deme. near 
ponfound, Gclsenkirchen-Schalke, Gfube-Mstia and several 

galleries belonging ru the plants nunufacturmg mining 
explosives, such as Schlebusch. ffaltcrn. Ca-<rop et t 
One of the newest galleries was in tl.e SSchnchen Utflun- 
kc^ilenrcvier zu Freiberg (Sachsen), 

Reference s: 

lA A.Marshall, Explosives, London, v 2 (If)] 7), p 584 
?) A^c-V'Tiof.S S 24, >88 (1929) 

,3 > A.Siettbacher, S-Mexa und Sprengatoffe, Leipzig (J5>33j 
PP 248-250. 


r 

This photo ix sy courtesy of Aberdeen 
Proving Ground. Maryland. 


&chlv»im>rt«r (Shooting Mortar). A device used for testing 
mkoingtsploai^a in galleries filled with firedamp and/or 
cowl dust. 

Reference: M.Lupoa, S S 20, 190(1925). 

Schiwaswwlla (Guncotton). Nitrocellulose of 13.2-13.3% 
nitrogen conical, corre* ponding approximately to the 
Amer Goacotton- It wx* Wwed the manufacture of some 
amokeleia propellant* (Sec also Niiiocelluloar and under 
Propellants). 

• • 

ScfcUaawmlU (ScHw) E»l>lo»lv*rt. Sec under Uncenvasscr* 
ipmgsioffe. 


Sckfit«all« 18 odor TSMV1-)(I1, An explosive described 
as Haxomltw (Hexanitc) in the general section. It consiated 
°( TNT 60, be.xaoitrodipheny la nine 24 and Al powder 16% 
and was uaed in tea mines, „ orpedoes, depth bombs and 
underwater demolition charges. 

References: 

1) r AAettUcher, Protar 9, 33-4) (1943) 

2) H.Mumour, Procar 9, 62-<>3 (1943) 

3) Allied and Enemy Explosive* ,Aberdeen Proving Ground. 
Md* (1946) 

4) A^imbacher. Spreng- und $chie»a«offe,Raacher, Zurich 
(!948) ? p78. 

Schlaywait*. (Striking Dt«twice). Same aa Detooations- 
Bberteagung. 

ScWogw*tt#»slehsrw Specter wffw. odwr »€ttorsprwf> 9 >^off«. 

Eiploatves safe for use ir t coal mines with fire damp. 

(Stht Fe««rtpr*.g*o4fe, p2M and aJwo Sicbmhdt.mnssat.ffe) 
References: 9 

1) AStmtxbmcher, Schieas- aid Sprcfigstoff*.Leipzig (1933), 

P 246 ** r 

2) C-Bey-liog, k.Drekopf, Sprengstoffe uad Zihdaitttl, 
Bmriirt ( J 936), p lp5 

3) A-Siettbacber, Speeag* jod 5chi*s« toff e. Zurich (I946L 
? 91. 


Scbmiddlng.Garirt 33 (SG »>. A rocket booster unii ir*weafed 
by Schrmdding to. increase the thrust ot Ms ) 17 missile 
mus assisting its take-off ( TM 9-1985-2(1953). p 20!]. 

Schn*ckon Press* (R^orm Press). In order to reduce the 
time of the rolling operation and to reduce the power 
cous*impt»on in the manufacture of solvcndesc propellants, 
the Lmoeberg Fabcik of Dynamit A -G rolled die NC-NG 
(or NL“UEGL)N) pa^t" fKohpulvermasae). The water content 
□ I this paste had previously bren reduced to 87.. instead of 
2 5-30^ Xs w«v used in chc ocher propellent plants. In 
order to achieve suck good dewatering the usual ccntrifug- 
ttii of Che paste was followed by passing it through the 

Schnecaen press .The pees* consisted of a slotted barrel and 

an endless screw.. W.itn ?he postc was pressed some water 
escaped through the slots while the Partially dehydrated 
peace was squeezed out ready lor tolling into sheets 
(carpets). 

Reterence: A.A.Swanson g : D.D.Sager, CIOS Rept 2^24 

(1916), p 7. 

Sthfiallmlns. See Panzerschneilmine un<br Landminen. 


iehn«Mx*itxundet (f^uick Time Igniter), called, aico In- 
ttajttaoeous Fuse^ ind (^uickmatch. Some German igniism, 
such as Dormorxvada* and EaehboehxD«>d*r are described 
in Beyling-4>rekopf, Sprengatdffc und Zilndmittel, Berlin 

(1936), p 229. 

1 • 

Schnorkel odor Schn&4t*f (Mia ape lied North-German word 
Snorkel oder Snonr, meai'.gng Nose)."The Dutch had fitted 
their aubmarinca */;th «n «ir intake back in 1940, and the 
German * modified the device sad called ii Schnorkel. U 
consisted ot a tube (about a do*t?n meters long), one end 
of which wu connected to aubraartne Dieaela, while the 
other end protruded above the surface of the water. The 
tube was divided lengthwise into two convinmcdt* - one 
for suction of air from rfte out*i<le and the other for re¬ 
moving chc gasea ol cornbuaCson of the Diesels. Th:v device 
permitted die Submarine tc* operate its Diesels while 
remaining in th«: submerged condition. In case of danger, 
the Schnorkel folded horizon tally and ^hc submarine 

submerged to a depth 01 ai much t* 7P0 m (or eves 4 00 m 
as was reported for the Submarine 21 ). Ax the material 
ol 1 hr Scbnotk'rl was usually non'mx'ialbc, it could not 
be detected by rndar. 

Doe to the face that the Schnorkel u»cd during WV U 
did 60 , xupply ju; amount of ait sufficient to replace all 
the foul air w submarine , 3 t was necrsitn ro reautisce 
the aubmarine alter several hut-dred kilometers of under¬ 
water travel o? equivalent duration. The maximum achieved 

A 

in aa uninterrupted eobmurged ccoition was 500 kxv 


-- ■» 
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1 ) A.Ducrocq, Lea . Antes AlU —** •», Parih 

(1947), 'pp 20*24 

2) HSck**ft*t t K tbBo*t ^$7. Hwm 4 HY. (IWK PP 182-3. 

* 

k 

Schspgte Rlggls* T«t. According K> Sheldon (R«l IJ (bis 
cast mi u*ed in Genua? to dcmrnme ffct suitzbiijiy of 
ertpm paper attended for A* awflufactwv of amocelialoac. 
The Scbippet'Riegli* Test** »«■ ocigioiUiy **** 

tb« patxt industry to determine (he Irtimea* («1 o*mm) 
of the wood pulp. 'ft- >e«Wf opera*** oo the poncipijy. 
ki tb* Caasdisa Stsmdard FwiM T«tKt (Ref 2J. 
R«icmc»i! _ .... , 

1) USWldoe, P 0 Rapt 17,662 <1943) 

2) J.N Stephenson. Edit, Prapwfatioa sad Tteatmeat of Wood 


2) J.N Stephenson, Edit, Prepared©* and Tseatmeat of Wood 
PbIoL N Y »«d I (ifcO), PP M3. 951 * 955 

(See also Ffttttm tad It* Ter ring, in thm fttcol vecxlca). 


S^HregwUlftaws*. Sec Shrspaei Shell. * • 

SebtepwaUsOwa See node* LaodmiwrOi 

■-= “Sdfcii# ««isrf (%«W«*e Js^sot), 4lno failrd H-W* 

■ 0h4m (Lever Trpi Igaiiar) in briefly described wader 
[gaiters and is f0935), r 296; It owed 

in ifat GUsmise 4) a# aa alternative to (he Buck igaiief. 


Prdvaf (Stlulw Po%d«r). An explosive patented 
i» 1899) K cliiona 60, palvertxtd uitfcaicit* 25 and su f mr 
HX. A •iMilw crplMi«« «* u»«<J by tiu Britiafc usdo 
tb« MXM Schindler Powder. 

Referee: Dutfl,D»rtioAM>i», Paris (I902L p 703. 

, . : ' • 3 

Schutts* P«4v«* (Sebultxc PropelUat). A >aok«]ett pro- 
pallaat f*cpd,*b«Mi« 1065 by Major Scholar of the Prussian 
Artillery, by oi exit tag pari lied (de-re* lasted) wood (in (he 
lorn of (04) t<{uuw<«( piece*), fdllpwnd by washing and 
(fct^ wsuluni Nit/oligeo** with water nod them 
drviaf. After this the p«tac ware impregnated with a 
a concentrated a elation of aai tpeter .with or witbotf Ba 
aitraee.Mxi dried ■ gain. 

Although chia propellant we* approci*My alo mtt Utrxiaj 
(haa earlier-smokeless propelUata coaeistisg of *tf*igfe; 
coMfweftied aiaotfonoa (such . u Von Leach PropeiUrtf), 
■* ,fM *^11 too quick tor us* in rifles, although quitr 
•Hitable foe shotguns. * 

Schblta. propellaor — a ufac oued qot only in 

Germany but also i» E.|Ud (1868) end Austria U870), 
bat it did not achieve any success until ii was Modified 
“ EagWd by Griffiths and ia Austria by Volk^aas. The 
Aaaoiao propellant «n, made by purely gelatiaiaUg the 
Schulrne ptopeUaiw with a mixture of ethe«UcAol sad it 
became kaow* aa CeJJodi*. The Briiiah modifications 
b«j»aei*f ia IS83, cocuaiasd aitrared wood palp uiserad 
of prruioaaly seed aitrsied wood. The co^oaition of da« 
Sritiab looahi Scbsltse peopellaac is drew in Marabail 
(Ref l t P327J.' 

The com«>osicioa of German 5ca«3o* prbprllaat (im 
by Bruaswif <R«f 2)was «a follow*: collodion coetoa 4C, 
fuacotxoo 40, Ba nitrate 10, va*.liae S, moist»re. 1,5 sod 
*«Utaux»r 0,3%^ 

References: 

1) AJtenhall, Explosives, Lcmdos el <1917), pp4I*)27 

2) H.Brunswig, Das laochiosw Paieer, Berli. <1926), p 134. 


One of (he Land Hiatt. See 

Re4?d-*^e:TM 9-1983-2 (1953), P 278. 


Schwsa Gw P40. Hollow c 
in TW 9-1983-2 (1953 1 pp 
Greeadea). 


chares' n£. 


r& 


-6. (See also under Rifle 


SehSeaoamlna. Same as SchUmime. 


Sc hw sra p wlewr f^lsck - Powder L Compos 
properties of black powders in fieeo if 
Table 3B lists some German still 
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Pesi>yioa^ _ 

Geschwta^dee PPC/75 
(Cia^a props Uaat 1873) " 
Miiitai-Gswukyshtf 71 
(bliltcary rifle propellsoj 1871) 
Hilitarpalser <c«avcat) 

Ibarine Grachuca Puller. 

(Nery Gunpowder) 

Jajdpuluer (Hmaiaf^or 
aportiag powder) . 
Sptafyalrrf (Blaidai powder) 
manoM by (be Polserfabrih 


D lasting powder 


BUscing powder fi 


tour 

coal | 

74.8 

4 

16 JO 

10.0 

76.0 

13.0 

9.0 

73.0 

13.0- 

10.0 

73-0 

16.0* 

9.0 

78.3 

113. 

1001 

63.0 

20.0 

13.0 

70.0 

16.0 

140 

74,0 

16.0 

10.0 

66.0 

21.3 

12J 

634) 
Na ak- 

180) 

17.0 

trmte) 



7*6.0 

14.0 

10.0 


1) .Gody, Traic4 des Mtc&re* Explosiees, Kara (I907X p7l 

2) R, Escalcs, Schwaopalvey. Leipaig(1914X PP 160,169 * )53 

3) A^«bac%e*f^dile*^^ Speragstoff*. Leipxig (1933X 

pp 97-112 L * - 

4) E^wacbo, Qoimaca de los Erplosieo*, Us Mi (1942), 

pp 277-9 

3X A-Stettbach«, Spteag- umd Schieasioffs, Zurich <1948), 
PP 38-9. 

f 

Sehwsfsfaiurw. Sec Sulfuric Acid. 

Sehwar^ehrfseWe Dy sms its (Diff cwldy Ffeexiof Dyaamitea), 
called also IMf tfriwk o a Oywsmits (Non-Freezing Dyaa- 
miteaLSee Low-Frcerisf Dynamites in the genersf section. 


Sc«w«mi» v MiWl. I se Scrwssdnf Msss J s. According..to 1 HJl. 
Bullock of PieaiiW Aneasl, Screasiia. Mimi was *e 
aictaywr- »oc say ammaniooa gtTiag off a loud sfariU sound . I 
is flight.. Uba %-^h item wsa (he WW I 73 nun shell 
fired from (he light, muzxi^ -J^ded rifled motta*, called 
Wiceowerfet. The ...shell had id UK^tr'- several vented 
boles that allowed ,» r u> pass dirouA ihus , .brill 

??!**•* An.other Kea nicknamed Screaming Mini was tft* 
,ly) mm Smoke Rocket Projector, 15 cm MsMwarfer 41, 
oc its ammuajtion; used aoccessfully during ¥V 2L The 


^ -^j r 
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wcspO), alto dickaamd Wooh-Wwst. is bvidfly described 
ia (bis section noder Rockcc Launcher. 

(See also (be general section). > 

References: ’ • 

1) W.B.Larson, Infantry journal, September T944, p. 23 

2) Anon, Intelligence Bulletin, March |0f5, pp 2-4. 

4 

See Scehwid. ‘ 

$«■ Marhar BowL Sec under Marker. 

Sacwitt. See Sekurit. * 


. See Sekurcpbc* * 


S as hu tid (Sea Dog) (Chic q de mer.in French),The "p ocket* 

»ot*nsnoc (16 ions) with a radius' of action of 500 km 

• • * 

invented near (be end of If IL Its crew consisted of 1 
or 2 men and it csy. ncd 2 torpedoes. It was provided with 
s sm a l l Diesel, generator, storage batteries, electric 
woctW' oxygen tanks, and an arrangement which allowed 
It to submerge to as much as 50 or 60 m. This was an 
effective weapon which could do considerable damage if 
used n large, a umber a. 

la addition to (he Sttniiad there were two other models 
of pockat submarines both propelled by electricity. The 
one, slightly .-larger than die Scebu&d, was called Molch 
(salamandet), while the other, considerably smaller, was 
CSlWd BJbsv (beaver), ' , 

(Se« also U-Boat,"One-Man>. 


A.Ducrocq, Lea 
PP 31-33. 


Armes Secretes AUamandva, Paris 0947), 


Sstdlor Spraagstaff. A petmisaable- explosive patented in 
1892 by Seidles of Berlin. It waa prepd by blending 77 parts 
of K nitrate with 23 p of the Na salt qf n apths lean-beta- 
moans u If on ate, C l) SOON* [Daniel, Dictiovmaire 

(1902V p 712]. 

& * 

$*w4 fc U A «i (Secondary Charge), called also in HngJish 
Bsae Charge, Main Charge, or Lower Charge. A charge 
ia detonators or blasting caps which is placed underneath 
a primary or an Intermediate charge, A secondary charge 
usually consists of/a high explosive more sensitive to 
^initiation than cast P A or TNT. The usual base charges 
were: compressed tetryJ, ’PETN, or RbV, while charges 
occaaioaally used isclsdad- compreaaed A sod *bexe- 
. tirmnni ?u>L 


* 4 

Sslnarfv (Secsriiey. A type of maaiag esplpsive baaed oo 
mono or diaatrbbeaseaes mixed with an oxidizer such aa 
Am or K nitrate, patented about/1886 by F^choocweg. 
Table 39 lists tom securites 


TnblaSf 


' 


■ 

\-/ 


c*w—« 

1 

Sec 

2 

writes 

3 

r 4 

nz 

Am gkrota 

- 

- 

37.0 


s 

K aiiraxe ■ V, 

74.3 

77.7 

34.0 

81^ 

18.9 

MNB with m-DKB ' 

- 

- 

29.0 

«r 

70.3 

m-ONB 

25.3 

1<M ' 

m 

1X2 

m 

Am aoalatv 

• 

2.9 


3.0 

w 

MiwwcelWUse 

* 


• 

* . 

10.6 


Secutophoces 

l Y 

. 3 

27.0 24.6 

» 

• 

1.0 

4.0 |-6 

34.0 

40.0 36.4 

25.0 

1.0 * 0.9 

- 

12.5 11.4 : 


- ' 9.0 • 

■W 

10.0 9.1;. > 

383 

2.0 UJ 

(1-0 

3.3 11 
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Rctereoces: 

1) J.Daniel, Diccioahaue det Matterea Explosives, Paris 
(1902), pp 710-12 

2) L.Gody, Traite des Matteres Explosive*, Namur (1902) 
pp 597 A 70& 

3) E.Colver, * High Explosives, London (1918), p Ul 
AT. F.M.Tumer, Edit, Condensed Chemical Dictionary 
Rcinhold, N Y (1942), p 291. 

Sakurophar (Secufophore). A type' of mining eaploeiv^ 

raaaufd in Germany prior to W’V 1. 

Table 60 gives some examples. 

' r * , 

Tobio 60 ' 


Component a 

— . . ■ . . ik l | 

Am nitrate 
Ba nitrate 
1C nitrate 
NG 

Collod cotton 
Scbacic acid or its salt: 
Na chloride 
Rye flour 
»»pd»e,l ^ 

Liquid hydroeaxhoo 
• Na carbonate 
os bicarbonate * 


.References: * 

t) L.Gody,Traite dea Matieres Explosive*, Namur (1902), 
pp 715-714 * 

2) Aifcto..b«U. Loodon. *‘l (1917). p 376. 

3 . 

1 , c 

SvIkitMiialvni Pnkt (Spontaneous Ignition Test) for 
pyrotechnic compositions and their ingredients is de¬ 
scribed in Kast-Mect, Chemischc Uneersuchpag < fc( l944),P 5^5, 

Saif Carrying D small Han Charge is described under frummet 
Factory, Dyoatnit A -G . . . 

laUtoMwyfcit Mill. Sec Self-Dr.rwj'in* Trace, Bullet. 

I * • 

6 

|aH->DestroyIny Fuss, 2Z 1505, developed by thr Deutaehe 
Waffeo- und . Mimi dons f shrike a A -G fl L»1 beck, J was used 
m_ the 20 mm Mauser amoiunitiou in air to ground firing. 
Like fuze AZ 1)02 it was of the sensitive type required 
to function 00 a 2 ram paper screen at .100 neten, shea 
the Projectile wss fired, »c ceocrifuxal force caused the 
steel bails (8) to fly out into (he eolsrged portion of ch* 
retainer ring (hua. locking die percussion plunger and its 
compassed spring in place. Tnc same force caused the- 
brass spiral rib boo to unwind sad increase in .diameter 
until the shoulder on the striker could pass through its 
center. By (his xime the pfojeqrite Was a few meters iviv 
from the muzxle of the gun and thr proiecdle was armed. 
Oo hitting the target die seed .balls went back into their 
housings sod the firing pitu^activated by the cotnpnrsaed 
■ prins. pierced the primer cap. 

if no impact rook (*;Uce i within m range of about 2000. 
meters, the speed of station cropped m aoch an ex teat 
(bat (he thrust of the ball? s^aiost the sn^le surface was 
insufficient to support the firing pw spring. The primer 
was. then fired sod the projectile, destroy*-* in dw air.. 
References: 

1) ILPepJoc, CIOS Kepi }^20(I945), PP 69-70 

2) Aaon, TM 9-1985-3 0933), pp 548-9. 
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Self-Oeafray tag Treear Bullet (Spi trgevcho.s mil Scahiktt*. 
LswchSapar mil ZarUguag) caliber an, developed daring 
«Mf 0 bf the Deutsche Waif*a- and Munition. bbriken 
A-G , M Luhtfk. was intended to be used (or.iu to air 
practice final* It coaaiawd of a vtvei casing'' conomuif 

• leaJ sleeve which enclosed a mild smel/tip. a at**! 
dapeale with HE explosive filling sad piatdl powder, «d 

• »***! &**» wkb trace* and ptw coapoaidoai. The HE 
filling consisted of PETN 40, Pb azide 45- and Tecraceae 
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*5%, wherra* (be pistol powder contained nitrocellulose 
m *^i boo temperature of 160. T-c b«4iet was 
■ flf-deatjwjed (v 500-600 d ran**), because tbe beat 
Produced b y 4« t«iat of ibe. Use portion of tracer cow 
^MJtioa ijP*»d a small charge of Pistol powder, which 
J* ***+ •« off th* HE cha/«, Tbe.pnatr composition war 
****** bf «W ProclW ta the cartridge. 

Reference: H^eplo. « al; CIOS Ret>t JH0 (1945), pp 29-9. 


Wl-O^ttwylwf T*ar ^1.. caliber 20 aa, develop 

Mj • D# T t ^T L 1 */*?*’ ,*** * w « f '»«**brikae A-G *c 
Lobeck, included the foUowMogi * 

a) HE Shell for Aircraft Guo*. k —a of co. m doaal 

fpSSS 11 ?5 CCtt ** io « h». * HE -filliag 

(PETN p*Uet), » tateadimnr pellet (Ug/Al alloy 50. 
Ha utrste 49 a*d phenol lot m Idt h yde irta ]%), ^a 

PWtt 5L p0 ' ,i ® * preased pi .to* 

powder, a beat tmasuurter, a trace* co^uon (two 


iocfemctjU, each penned at 3500-4000 kg/cm*} am* 
a prising compoaiaos (pressed at 3200-5500 kg/cm*)» 
If the fthtU »a tot exploded by thr percussion hurt ' 
it «ii eeli-deatroyed after about 0.3 Bccoodt of flight* 
At tfris aoaeoi the liaat Iroa (he last poitdq of the 
trace? igniied the pistol powder which to turn ignited 
the incendiary pellet. The ia tease heat produced by the 
homing pel Jet c coned the HE charge to deflagrate. 
The diameter of the tracer was 9 mm. 
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b) APHE Shell wag of coavcnuocni design aod containcdj 
a HE fillingPETN' peliat), two 4cumi»», a piatol 
powder pellet, a beat vansiaiaer, a heating cboooaitimi 
(Ba titrate 41.0, ferro ail icon \6J),.Rm peroxide 22.5 
aad phenol fomaJdebyde resin. 0.5%X » tracer cone- 
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position- (two iacrenemt) and a primer compcniiion 
with its surface spnyed with NC lacquer. Tbe shell 
, Wit* deaigned to' ptt.i trace of 4.2-l.S sec duration, 
to pcaetnte a 20 mm armor plate and to explode 50-50 cm 
behind it. if the shell was not exploded'’in the above 
meaner it was* lelfdcicroyed ty dell*gmtioo of the 
PETN pellet caused by the -intense hear produced 
on deflagration of the pistol peywdet. which, in cun, 
was ijpiited by the beating confront ion. This ampoutioa 
was incorporated in the shell because the heat produced 
bjr the tracer alooe waa not sufficient to lenite the 
pistol powder owing to the small diameter <6 mm) of 
the tracer compared with the diameter of the HE chcjl 

(9 wm). 

Reference: H.Peploc ce al, CIOS Kept 33-20 (1945), pp 
54-61. 

SdUpi^ng Cushion. See Brsmdkiasen. 

• • ' • 

5aM-PrwpwHwd (SP) Gn«‘ Haunt ( SeJbsdahrlafette (Sf or 
Sfl) jS*t under Paotet 

9 , 

% 

Swewatopol Gun .A mortal gun, caliber B00 men, used ef¬ 
fectively by the Gefnaai during VW II at the siege of 
Sevastopol, Russia. Tbe gun fired an 8 ton projectile with 
two axle velocity of 220 0-2400 (t/aec and maximum range 
of 29 oulea. freight of explosive waa 2000 ib, wt'of prt>- 
pcllnat 2500.1b, wt of gun 1375 too*, and length of battel 
105 ft- It ia probable that the propellent charge was con¬ 
tained ia a cylindrical casing made of a propellent compo¬ 
sition, as described under Made-Up Charges. 

Note: This gun . was nicknamed Dora or Guatgv Geschutz 
(See also wader Veapoos). 

Reference.: 

T)PB Kept 925 C1945). P'lB * . 

2) Aberdeen Proving Ground, Museum; private communication. 

Note: Tbe projectile can be seen at the Museum. . . 


•S* tranche** - See Spittgescboaa. 

CNanra ae MsIUw Chsrgo.See HobUadung in chi* 
gectioo and Shaped Charge in the grocral section. 


t 

Sbrnpoal Mina (SchmpaeUmine, abbreviated a a S-Minw 
aomecimes died Schutteotnmc). Two type., S-3S a nj 

tk ’JV? dpBCr,bed 10 TM 9-19SV2 (1953), PP 279-81 
The V35 mi ne w., called the Fruit Tin by. .jbe fidtiah! 
Ow«ig to rhe fact chat these mine* r©«« into 'the »i r ( u> 
the height of 5 to S feet) before explo.ioo, they w«e 
nicknamed Bounding Mina* ( S ee under Lafidmioen). 

K 

Sbrepnaf Psofactlls (Schra r *elig/anate). Oily • one such 

IT'D™' n *T iV IH’ 8 * 8 cm Ciranate Brand Schr.p Qc ll * 
C»o mm Incendiary Shrapnel Projectile for AA Guns* 

.. described in - TM 9-1985-3 (1J53), P 448-49. Ite J 

jectile consisted of a thin steel shell of conventional 
design containing: 72 incendiary pellets, a point detonating 
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Shell. See Graoaie. ' 

a t 

• • 

SMI Mold Process or ‘V’ PfMtu #f fracIsUa Casting 
s# Metals (Called also Cloning Process or Qonit* Molding) 
developed is Germany during VW 11 by I.Oooing, made 
possible the. prodwcnon of foundry molds and cores for 
case metals iq more intricate shapes and in larger sizes 
than were formerly considered practicable* In this process 
the thin shell* molds were formed by . the* adherence of s 
mixture, cootg dry sand and plastics to heated metal partem*. 
Each shell mold was then hardened by further polymer* 
iration of the plastic bond toy hearing lor a shocr cuts 

( 0 an oven with.* pattern sull attached. Alter removal 
rom the oven, the molds wt« stripped from the patterns, 
clamped together ia pairs in a box, backed vych loose 
metal shot or other pomuo aiurol, and filled' with molten 
metal for casting. ^ v 

The process is applicable to the manufacture of shells, 
bomba, grenade a and rockets- 
References: 

I) I.Cioninju Ger P« Application No 4*>79 (1949). de- '> 
scribed in PB Repcs 83891 sad 61284 

2) B.N«Am«a c t al. The. Foundry, As gear I950 t pp 92*5*6 • 
and 206-17' 

3) H-L-Osy, Tbe Irm Age, I4t, 28 (Jan 1952) 

4) Ames et al. The Foundry, Jane 1952, pp 112-17 and 

2*7-95 

5) R.V.Ti-duU, PB Kept 106640/0952) (47 tafareacen). 
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time hk*M {ZmZSMO karzX aa «*peiiiaj chat** (about 2 ox 
of Mtook*Urn* propellant) tod * ,tamiog chug* (shoot 
^4 n ol TNT o* Aoatol sad wax pellets), TW 

Dflictm w*i* tilled with ia««odiajy cowpotidoq coo- 


pa Li* ta wore tilled wi® t*c*odt*iy c opposition coo- 
. eiataog of Bo ohr*** 48.0,. M* ollor 24,6, Al aUoy 24.6 

■ad acid inaoinU* substances 2.8%* 

% 

• ^ 

t O' 

% • 

5WoptiM Ru*«l«n. k addition so the previously 

mentioned ihwfhef*jec tilv, the Gemma .during W U, 

used the 76J Sttrapoel Proiettii*. 42M. captured (row 
tbs RsssUns, TV Shell tu filled with sboat 48 triangular 
nice*. oi tc**l, 2.257 long, which were greeted from the 

so»« fcy * *wel fotcing pUw behind which wm ■ charge 
of Mach powder. The miVKit and the two tweaking screws 


' • * 

SlcWwttiirmflib^ (Safety Eaplosiv**) . Accord in g to 
Stcttbtchcr, Spoof .iu»d Schiesatoff* (1943), pp 86-?} 
explosives 'under this mot were allowed to be tr«isport**( 
by. rail, • They contained 73-90^ Am aiomte aod opi moc* ” 
than 4% NG, the remainder being mod aeil. orocaatsc 
mtmompouada, etc. These explosives, known also v 
Amo* sol peter apron 9a MU were pulverulent, very in¬ 
sensitive to. impact, fairly .coble and difficult to ignite. 
An example of jttt is Donatic. Wdst of the Si* 

cbfiheJir*»l*o Schlagwettfersichcr* (lift to - 
«ae w^G*l m foe a c«f«g firedamp). 

(See WattetsprsagscofM, $**«• 226 and 1HW7. sad* also 
Schlagwetxeraichdv# Sprstajacoff*}- 



of the collar wet# t heated by this action. The a be 11 was 
fkad from Russian field gw- *63 cm Ft 296<r) and 

T.62 cm ft 360X 

Refeteac«j Aam, German Artillery Proiectilae and Fanes, 
O^hmct- Bomb Disposal Greet, Aberdeen Proem a Geo and, 

kerylasd (abewt 1945 Vpp M-L 


W4.SMa.TW term used for RDX (Hexogen) ^fgpaiwd by the 
direct- ■!(ratios of hex ameeby Isascwtxaaaiae as described 
briefly ia this rection seder Hcxoyrs. 

^ • 

* 

SlaheWtifjsmM (Safety Dynamite). Accosting to Asset* 
Wcher^prewr- «ad Schieaaioffe (1948), p #6, the dynamites 
which axe iii« td handle sad transport at* called Head* 
hs h swf alelmrs aod those 0/ them which are uft to «m 
in coal nines at* known as SlahaeheHad y swlt*. TW Utter 
dynamites ccmmU 20-25% of Nj (or a tow»fr«*xkg min- 
tnt* of* NG and si cro glycol-4/I .mixed with diaitroebioro- 
hydrin which serrea aa a phiegaatiaer) and a ’dope*, asch 
^aa Am nitrate. Wood meal,etc. If the NG is phl««m*uned 
kpy means frf collodion cotton, the rvawlung dysamite belongs 
•to the CeliH wafoa ma ke class, • sc h as the A—nsmfsJsiins, 
New; k cownme. other than Cecmaay, for «ua>ple Fine* 
and Switxetlsod, aromatic Bittocowponnda, sweb as DNT. 
TOT^ etc , were used as phlegmatism in lies of dijudo* 
chloeobydfU. Soch dynamites were known ns H)trsaels>W. 
dyamalMs, ^ ' 

. (See also wader Swiss EipJoeiVei), 


Signs1 Osvlca {Signal ms fori) . ITsdec this tern might be 
included; Hand,. Smoke Signal (Haadxaucfueichga), Signal 
Cam id g* (Sj^gna Ipa crone), Signal Flare (Signal bow be ) r 
Signal Hand * Grenade (Signs & sad gtann to). Signs! P.atol 
(Ceochpt stole, Kampfpieiole)* SitnaJ Piojeccov (Sijknl> 
wetfer), Sipial Rocket (Si goal rake ce) ud Sig»l ■ TorcS: 
(SagnaUnhri). Ussy of the signal icrata am either described 
ot mentioned in 04-^1985-2 ^95}>, ns foe kaisnce the 
v following: 

a) Smoke Signal FUrc (p 80), is aiao briefly described ' 
under Flats. 

h) # Smoke Signal Flat* ARDR (p 80) ia nUo briefly 
, deecribed under Flare 

c) Die erase Signal Torch (p 81) coosieced of a sheet 
v a la* 1 nun cylinder coa caking three . pressed Mocke of 
a flam compoaiuoa tad a puli iptioev ‘With a flash 
. pellet aod la ignition composition 
•. d) R«d Sake Signal Hand Grenade (HandrswchxalehWn-. 

<p)29) cotiiiiMd of - i cardboard nr'^tr coo. 

' laioing )4|W ^if* .-.ok- unyoa 1 no* orthowmehoxy 
phenylaxo-p-osphtiiol 55, t chlorate }o , lactose 10 
and tight oily 'material (unidentified) 15% j , a black 
powder diec, a 401 chant?h, n match head and a pull 
• cape. By talking the smikec tine oe the match bend, 
Ike <paickm*Dch wan iggdtad and after U tamd the 
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eelite length the black powder «jisc wax ignited. The 
flaw wax then communicated to the xmoke mixture 
which Maned to tako emitting the xmake at both eodx “ 
of tbe c/ls»dce. The si goal could be placed or thrown. 
There were also similar orange, yellow end riolet 
•ignala^ _ 

-/t) I loll gw' Cbacgc Signs! Pistol Grenaae' 7 (; ^44) is 
( described under Pistol Gtenades 
0 Mhltixau signal Cartridge (p 545) ib briefly described " 
under Pistol Grenade. 

Some of the xtnok? com position a used in Hand 
Signals (Hm%df«wchrs4«Wi> aw listed under Pyrotechnics. 

A smoke signal getietstor, designated as RSSGs 
Potyons 15 cm RZ ia described in CIOS 5>15 (1945), p 14. 
The device consisted of a pasteboard cylinder enclosing 
1.4 kg of smoke compos it/oh con taking Hexa (hexaeftj ora- 
ethane) 52.5, Zo dust 38.0,fenO 4.Q and Mg powder 5.5^. 
The tune of emisaioo was 45 to 75 seconds. This device 
appears similar to the 150 inm Rocket Signal Simulating 
Dwvice (15 c «* Rokstss Scfmkschusv G«rdt\ described 
in CIOS Rept 32-56 (1955), PP >5* and in ibis section 
andet Antipaihiindet Pyrorechnic Devices. *' 

F.G.Haterlxck in Picacinny Araeoai TecAnicmi Report 
1505 (1945). described ine Alters It Colored Smoke Signal 
(AWrwkwdiMicksa). This rooaistcd of a cardboard cylinder * 
coykretCwith so aJuminun cap and cootaiotog four increments 
of a colored ' smoke mixture, four perforated alumiouni ’ 
tabes serving it smoke stacks a D J x firing device assembly. 
Tbw smoke * composition (which on beating gave eithrt 
blue* red ot violet colored smoke) consisted/ oJL approxi« 
mateU 50% organic dye, 21T. lactose, 2i*% K .chlomte*' 
3% wader (gum) and 5% insolubles ia water (SiOx dirt* • 
etc), Tbe device was fired by pulling the cord attached to 
fhe fixing pm spring thus allowing the pin to strike the 
pttminj cnp. This fired 0.015 g of a nix tore of 1C chlorate * 


Cover 


Cottar 


lanitpr 


»od mercury (ulmin.te ‘which igni W d the delay dement. 

M n T V I a J™* 1 - 15 ' 0d - * u “ ut !0% > «ep»r»ttd bjf 

a perforated lead disc trom an intermediate charge 10 030'*' 

m aR°“ d i S 011 .®^ nitroceliuipre) and x lower charie - 

(0.030 g of-h nitrate 73, charcoal 17 and sulfur 10%). Ai4i' 

bunune far .bout 1 second the Hash ««, tranxm.cttd 

to ihe quicumxtch composition (black powder) locateii; 1 

in ttw center of the top ignuer disc. This centeV cfiSSP-- - 

transmuted (he ‘fix- ,d the 'em..* of opickmarch coP 

poaiuon on the underside of the top igniter dixc and -in 

iK 0,cr * ft 78 t charcoal JJ 

•and sulfurr 9%), both of which caused ignition o* ib c top • 
layer of the smoke charge. Tbe hear and pressure ot 
genetat^d .gnscs. burned through the paper coveting. 0n 
-the four tubes and dislodged the paper disc. (over four 
/ A diameter vents in the top cover of the body) thus allowin'* 
rhe »mt>k* to escape outside. Upon completion of bum in/ 

OC the nr»t increment of the smoke charge, the fire was 
transmitted through another igniter disc (by mesas of 
: nc ^'ckmacrh composition in its center) ^the second 

A ' shouid ^ that the 2od* s 

3rd .Qd 4th disc, did nor have the -cro..’ of the quickmatc* 

compostuon present. M 

/inxI^u” mC . P»c Aran Tech Repc -1519 ' 

(1945). described die Hand Smoke Signal, emitting colors! 
green, red. v.olet and blue (No*drovch..ichet, Grim, J 
5 C •* ~ - Blau). The signal body was a sheet 

/tec. cylinder averaging 3 Vt6; long by > in diameter/" 
with fixeu hot to —. and removable cover which was held 
.0 place by a Mr.p of sdhetivTf* tape. lUch cytinder cw 
rained a smoke ompoiiaon (loose grains for the W 
signal and lour compressed cylindrical blocks with cental 
hole for die green, blue and violet signals)* In tbe center 
of each smoke mis cure was located (except for the green 

* * h **- m *f“L ^ pwv4ded * m * 11 Pwfnrauocs. 
me ^reen .ignai had no tube but a cylindrical cavity 

d,r 7 ,gfa / i 11 r T txlock » » mol « charged 

The lower end of^ the tube wi* acrached to the S6ttoa of 
the cylinder* where*, the upper end vs. inserted chtimgb 

IuLo^d ra rK° r itniiit holder which. • 

supported the friction igniter aisetobiy' • to which a pull 

chain and nog were attached* The lower part of the igniter 
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. SllaaltoSpraugstof^ (Silesia '*£ 




/W7/«ffc 


S3r * „. 

I chapter Cup 

'gnitvrCujB 

/gruter 


(SiltfJUa '-£xp»aaiT*a| wer* cblocmtm 
explosive! -developed <*W&r ! »» I by ilw ttber* eta le sleeks 
A -G F abnbicioo / vao ' Lipon (‘Sctaiess woiifafartk 

fu* 'AnP4C uod Maxine ). According to Emin (Ref |, p | 81) 
ooe type u< —Silesia xmo * auniif o< ^ cblvtit 80 
(mix) With 20% T*«io of which 4% could be. io the nitrated 
i»ip. Another composition qoaiumcd K chlorate 71 (e*Ju) 
rests retain) and Na -chloride 10% (minim). The resin 
had a tn p of about 70* nod the Na chloride wa* mixed 
*ith 1 iq£% of its weigHc of paraffin oil. 

'Following were che composition* of none of the** 
'explosives: ** * 

a) Silesia IV: K chlorate 70. reiia 8 and Na chloride 
22%; it wan suitable for bleating rock* gad orva, bet hoc 
foe use in £*•«<*»* coni mines (Ref 1) 


‘ontainrr 


Ml*- 

Disc-, 
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saassiSly, which included the delay el «neo c. ws* e a tended 

’ into the cent*. r~ r *<*"**' 1 *« igniter, **sids 

the ccatral (bis. were located .loose pieces of quickaecch 
(blech powder) used to facilitate the ignition of • smoke 
tW|e. 

Nowi U the green aipnl the piece* of quicken ech etw 
located in the entity. 

Following were the composihows of smoke mixtures; 

/Green Bine Red Violet 

Offpswc dye 45,0 44.7 * 13.7 48.7 

LscKmefC^^O^-BjP) ^ 24.7 21.1 3*7; 17.7 

K chlorate. ^ V ^ 2M 23.0 17.8 2M 

Insolubles in H O V - 7,5 t.8 )4 

(5iO |f Fe^O i# A a O r etc) * 

Binder (by diffeseaev) U LI ).0 3.6 

Vcight of charge (in grasss) 23-9 31.1 27.0 28.6. 

* ^ 

The sign si wee fired by tvaoviag the cower, walUne 
quickly on the igniter chain (hf nrau of -the pall ring) 
end then throwing the f^rvai (or placing it upright on the 
ground). The friction wire being pulled through 0.04 g of 
the composition: sotincoy sulfide 50, potass*** chlorate 
>0 and werew/ fulminate Z0r„ caused it to Hash wad to • 
ignite, in tors, the delay el car at (0471 l oi ( nitrate 71, 
charcoal 16 .sod sulfur 9%X * After bunueg for about I 1 /. 
• vend!, the flsnse from the delay element igaited'cwo 
cords of quickoatch (black powder) which, ip turn, ignited 


b) Silesia No f: K chlorate 00 sad iwaia 20%; it'was 
' suitable for blasting racks and ores, but coaid not 
. b* ' used in gaseous or dusty coal asses (Ruf 2 M 

tt. . . 

_ ___ ____ ^ ^ >a> ^ ^ ^ 

Refenraces: - , 

1) R.K* scale*, CkUxntepevags toils, Veil. Lsipaig (1920), 
pp 14) R 185 

2) A.Marsfasll. Expiostvwa, ChurchUJ. Loadow. w 1 (1917), 
pp )«-) 

)) E.!UtsMmjKeplcwJwea, Van Noaoand. N Y (19!9\p 111. 

r .i , 

Silver As Ids (Ssl betas id) (Ag A >.See gewenU swetkaa under 


gnml MCtios 
nay an a primary 


Silver Pwttwl*** (SilbsrfalmiantL 
under Fulminate a. If was aned in 
charge in the Ajsswaltfespasifi (q v >.* 


SJlvft^Wsr PHirt^.. (Silwite or Picrite). A typr of blasting 
exploeivc pevpd by wising phlwfxed picric add (left 
ower from #V N <) with 1 to 20% of aqueous too la sacs or 
cellulose pitch , a tarry product obtained by evn port ting 
pnlfite liquor from the pulp industry.The composition comld 
contain up to 20% of aromatic pitgo cc m p o u oda such as TNT, 
DNB.etc. •' 


•the bUck powt^r cccnpoaition (1.3 to 1.8 g) on the 1 v>ckhs 
jlftiet due sad fioally the smoke- nixntei TW' iwolu 
Irom rpe homing charge vaq forced ehrough cfa* saail 
holer u» the central ns&t (or in the ctooii canty im the 
case, of the Bc*o rignal), sad thence uowuj the frictinu 
Igniter, and through the hole in the retainer into the ifm<* 
between the retainer and igaiun hddrz. The hear. y H 
presiwre of gases gearrsced on baaing ruptured the 

fi 5 OTcirSB 0 *b« •>* Tent holes ia the i*uc*r bolder thas 
aUqe.nsthtmooke « escapes |t w«a assumed that the smoke 
charge^ from ** cnar o»n>ad and from the bo«oa 

upward. -sTht durauoa of esuasion of smoke was 12 to 20 
sreoads, "7 

t 

sl * nJ Sr. Si^ Dane. ' 


1) P.N»oi«,^eUr«- *ad Sptr.»»to<f. (1927) p 66 
yj J J’ep*, LeluUWiu. Pwdm, *tc (19J5), pp 457-8. 

i # * 

Slmaxydsara edsr Sywaeyd. Primary expiooive mixture 

developed io Germany about 1930 lo replace previously 

axed mercuric fulminate compositions, it has been claimed 

that the products of decomposition of Sioosyd are sow 

corrosive sad do net erode /uenrmn. * Ficheroulle i t,* ' 

Xoeache (Ref 3) give the composition of a mixture used 

by dw Germans daring W ll as follow.: Wad styphaM 

21 to 11, tscracesn U to 5, Be nitrate 75 co 41, PbO 3 to 

10, Sb ^l 0 ** »°* »tik»de 5 to aad powdered glmsg 
0 to 1< 

ReferesKc.: ' ' 

1) E. ra. Hctx. S S M. 59 (1955) , Eh. wMia.Mt 


Zi AAwkrt,,. Sf«r «d z&ufawff.. Zlridi (IM* 
PT- * 106-7 ;■ 

5) H.Ficii««ll., A.Kowk. . M«« po«l J|. 26-27 {J945V 

> - . > 

^ a - 

Sintered kw and llfwal Ihmi, such it bullets, p y m s e c hale 

ate aesdoeri indec PufvetmetaU me gie. 


S W t wu d Warn PrufeetltM. See 


Tic (bonder Verfahm. 




r 


Gee 180 


Skip B am b wf Kurt Anya*.tot. designated as’ SO 400 KwpsJ 

K is described on p 14 of TM 9-19BW (1955). 

(Sew also under BooW). 


Smell 


(Hand! currant fen) . Sec under Weapons. 


■ ) 


Sadi Arms Amtiihon. According to A.J.Derc, Ordnance 
Sergeant, Qccember 194), pp 317» German null arms 
Ammantcion was similar to American. The complete round 
emtutrd of a cartridge case, petcusaickn cap (pamet), 
propelling charge, and bailee. The. cartridge was drawn v 
ectbet faoa sheet brass (copper 7? sad xiac 26%) or from 
sheet: steel, copper placed oo both sides. The case was 
botde shaped, grooved at the base and coned slightly ip 
facilitate ct&iktioa. A primes pocket Was formed in the 
base 5f the coSfc and was connected to the interior by 
* flash channels. In the center of .the pocket an anvil was 
formed on which the primer composition was fired by the 
fixing pin. The primers were of the Berdan type,”, cither 
die No 88 or No 30- The No 8B primer consisted of a brass 
cop containing the reiver composition, and. a covering 
cap of doable-site cue-plated lead (oil. The primer ctJori 
position was put into the cup 'dry and was protected from 
dampness ty the cap which w«*. lacquered on-thc inside^ 
The inside of ebe cup was also lacquered to the level of 
primer composition. The No )0 primer was esseotially the 
same as the No 88 except that tes pnmer composition was 
different and practically ocm-erosive. A charge ?f 4 typical 
small anus cartridge consisted of a singie-taSe (nitro- 
cellulose) pcopc Tant in blackish; square, gt* phi centre a ted ‘; 
flakes sbout ,2‘j mm thick and 1.2 to 1.5 com. long,with 
a mooch-cut surfaces. A typical bullet had k boar* tail base 
and consisted of a lesd core and jacket cana taring of 
either cupronickel, gilding metal or coppcr-pl*ted steel. 
There , were 'kJso bulleta with steel cores oj made entirely 
of steel (See under Steel and Iron Ammunition Items). The 
bullet was crimped to the • nitridgr case in the* conventional 
MQlter by means of a canoe lure. 

The following calibers were commonly used during 
*W IL 

A. 7.92 *a Aawsnltfin which can be subdivided into 
the following types; * 

a) Part sS (Patronen sebwere# Spitxgeschoss), Heavy 
Pointed Ball Ammunition, had m bailee with a lead 
cose and a* ceppct*ulloy jacket. The annulus on the 
base of the cartridge waa painted green, if labeled 
am simply Tin aS, the ammunition could be used 
either in rifles (such as Mauaer or Gewehr 41) or 
km machine guas (auefa aa MG 11 t ,MG 17, MG 81, MG 34 
and MG 42). In the yams weapons could be used aw 
munition with label Petr aS iL", in which the letters 
*iL* indicatedrAnt the rounds were clip packed. The 
!*bel"Patr sS rik Gew*’indicated that the rounds vrte,, 
designed for use in rifles sod the label"Pair *S fur MG^ 
indicated that the rouads were designed for use in 


b) Ne $mK (Patroorn SpitXfrecbosa mit Stshikern), 
Anwoe-Picvc *04 Ammunition had a bullet some what. 
Joaaer than 10 (ak The core was hf a tee l and the 
jacket of steel with gliding.metal coating , The annulus 
was painted red * •*' 
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KO -Potr SmKH (Patronen Spicxgeschoas mi: SmbUtem • 
Gchartcd), Armorpiercing (Super) Ammunition, had *.’< 
,bullet with a cungaceo csrbidc core and -a atcek jacket ‘ 


was painted 


coated with gilding mera^ The bullet was painted 
black and the annulus was red 

d) Potr Sm£ (Pstfooen Spicx^eachoss mit Eisen ternJ, 
Semi-Atmor-Piercing Ammunition, was uinular to the 
above, except (list «hc core was ol soft steel or iron. 
fSee also vundcr Steel *nd Iron Airutmoitioo lu-tpa) 
c) Potr SmK L spur (Patronea Spitx^eachost mit 
StahJkcm ond Leuchtspu/), Armof-Piercing-Taccr 
Aouounicion, had a bullet with a ateel core and lead 
point filler-enclosed in a coppec*plsted steel jacket. 
The tracer - waa usually fcreen changing to red. The 
.* point of* twllet waa painted black and the annulus 
fed. This round was u*ed principally against aircraft 
y Potr PraK(Patronen Phoaphor mit Stahlkeiti), Atmor^ 
Piercmg-Ioccadinry Ammunition^ had a bulle« with a 
. steel core and a phosphorus filling. It was uaed against 
aircraft arid* on striking the target a trace of white 
v an>ckc was evolved. The • annulus was painted either 
red or black and Sometimes the case had a ted hand 
across the base 

t) ** (Patrooen leichtcs Spitzge sebosa), Light 

Pointed Ball Ammunition, had r bullet with an alununum 
filling. This round was used for antiaircraft practice 
Sh) B Potr(Beobachtungagcachoaa Patrooen),Observation 
Ammunition had.a bullet wyh a core of bigh explosive, 
a'fuxc 10 the central portion of the bullet, and a pbo*> 
phorus failed in the base. It wsji an observation round. 

• the purpose 01 which was to indicate by meant of a puff of 

smoke the spot where the target was hit. The bullet 
‘ was painted black except its tip. 

Nose: This bullet is described more fully under Observation 
Bullet. According to CIOS Report 33-20 (1945), p lB, 
it was also adopt ad as an incendiary bullet (or use against 
auexair. r 

i) Puh IS C'spur (Paaonen leichtea Spiugeachoaa 
mit Leucbfipur), Light Baii-Tracet Arnnunirioo, had 
a bullet with so aluminum filler and a tracer (white). 
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X'bi* «m«tutiao ww* *a*d « antiaircraft pewcticc. 
The tip of the ballet #** ponerd h|*e£. 
v' i) F.IT '3IW* tPAtntxn- Jlfi Retxatotf), Antitank 
Rifle Amwkititsa which etna twined,-a sb*A 1 charge e>i 
Harassing sgeflt. If tout * v ery let*© cartridge caae 
and in on^o^pieteioj'. bailee^'Tbffe' vrara two type* 

of t^>ii unBwnikxoo, oot iped w )h* PoitiK^Antitanfc 
- Rifle and the oibef o»«d in its Get to* a eo^ ( fre . 
1**0 $9 (P*fl***bocH«« 59)* Tlxe Pelieb toand ws* 
ntacb »xmI 1 ct than the German wfctek metffed 

M 2 W!)nA. 

Not*: Acctttdint to C10G. Rep* 33-20 (J5M5), fp *I7-I8 » 4 
the Geras*# else dcvelfcped two other tracer bullets, 
desigasted u SatL'ipe (DO end So>SL*»po» (Cl). There 
wan *l*o the SafX'apmZ. duciibect ta tbt* German 
j*clino vender $*i<-Destroying Tr^ctf*Ballet. 

0 . • * ■* (.354*) MammiHan could be «ahdi*i4*d info • 

- the Hftkswbg type#: ,, ’* 

« > PlefPetr 0# (Pi stolen Plaoen 08), Bail Aneocitim. 
bad * bullet with a lead core md.a jacket, either of 
cvwo-uickel or gilding metaLT 

h) Qi m£ (Pistolca Patraeo 08 mit Eisewkcto), 

Srar'AnBOePjftcBg Asxnuai boa J •which bad a bullet 
with a mild nmol core and lead point filler. * The 
—-—-j a c ket - w ag —of— mwe) — co ate d wicb-jildia/^eralv- ■ 

N»M*: £#ch of that# round* could he uaed ,n the following 
aeVom: Lu|rr (Pinbellun) Pistol, Scbnriatvr Carbine, 

>. talfbci Automtic Piiiol ; ‘ Becgmaaa Submachine Gun 
«»d Steyr'Solocburn Subfaechme^kin. , 

C 13 n*m f.51-> A a w m lUt* could be subdivided iato, 
the following lypee: 

a) High fceploeiee-Tracer Amteuiio* Had. ■ bulirr' 
containing ]»*# PETO m i bur* thin charge, a pouu 
defending f.j* end a trace* composition. Th« boiler-' 
war painted /cilow 

b) Higb-Tr pi chi ive^acradlery-Tracer Amaoaicioa had 
a boiler concerning (be s*s»e‘ iagrcdicoca aa above 


Ger 


subdivided into. 


e ballet concerning (be l&gnrdicnc* as sbov* 

phr> . the ■ tncrMidiary composition. The ballet *« 
painted yellow with * blue baod 

c) Tracer Amawaidon bud * bullet contminiag the 
merer cosunositioti, giving either e white or omb 
tiwce. Tb( Wlltt waft peiatpd green with a white bead 
d> Axaof-Piercia »-Tracer Amonnitioo had the bullet 
palsied block, w«h • yellow band. The trace wee 
pelt gnrea. , 

Note: The above amceoaiboa wee used m ch« Rheme**cell 
-SoIbAwb Filed Aircraft Cmbm MG 131. 

0. 15 an <.59") A w w w IH— could be aubdirwlhd into.the 
following types? 

e) Higb-Eaploaivw-Trecec Awuiboa bad a bwlJrc 
coot«ieu»g a PETH/Vk* 6 U«*, a hnuta fu*« (AZ 1351) 
and a oncer. The bullet waa yellow • wirb a black 
band i« frost of the driving baud . 

b) HiglrEapl.auee-laceadiafy'Tracer Aaanuaioos had 
a bailee can raining the name i**rw<l*nts aa above 
ph*ft the iocradiary pellet. The bailee we* yellow- 
with a blur band ** 

c) Higb-£aploeivw*Traccr^elFOewtroyiag A orernri^n 
bad * k»flet trails* io (i) be provided wkh a *elf- 
degtroyiaf device. The ballet w si painted veilow 

' d) Tracer Amnuaicimi had dv« boilet painted alive 
green with a yellow bond in hone of the driving band * 
«) Amor PicrempTracer Aammitioo had «he bslUt 
painted black. 5o®*tiaM» a yellow band was painted 
in bool erf the driving band. 


used ^i* Mauser Find 


Mpaei The above> emaminoa Brae used > Mauser FUM 
Ai/ctah Caaoo. MG 151-15. v 

<AlU.w»b d.* waouiu* of,emlib.(a 20 , 2\ 27, 28/20 
■ad 30 an wae cooa>detvd by the Ottams as bdoftgiftg 
**; *>* small am* category, - it U,-*o« included by «s m 
this aectioa because when chit wo kk w«a <aaceiv«d. US’ 
prwbtice elaevified tone iaeew sa utility laasaitue. 

T.COhart, Elajaaaw of A ^y ipoa, . Wiley, ,N Y 


artiJlaiy b 


WUey, 


5~JI I .44.r, Acco^hi » 


»si • ^ *■ . . ; ' ■» 

1 V*2, Viiidg, N Y (1954), p 27D,. dteae were eaploaive 
devices anapeoded oo wares 250 yd long mc&ched co ^ 
chatea. They could be dropped fro® a olaoc ahead of , 
enemy bomber formetiooa, thus tormiag an effective floaciog 
- btnigt. The ,uoit» which were not .exploded evenroaUy 

cane to earth. • 

. , 

•Steall * General** was s (raining device coaais^ing of a » 
.sheet me tel bos • with a pmsi oo lid> The bos cootmned . - 
'a hcatinf codippsitioo (suen -erf the one coaaisfiag <A 
.B* Mfoxuie, Be nitrate, Fe powder sod kieselgabr) above \ 
• biA was pressed a chemical warfare agent <CWA) (such ^ ‘ 
ftt ch lore ce top bet) ooe, CUrk Jl. mustard gas ot chi aphoa gene) 
abaothed oo kiesclguhr.. 

Rehrrxrticc; E.V.Bnteman, CIOS Kept )2-l 3 (1948). 

5-Mlae 53) Sec TU < M9flV2^(|9S3>, pp 27^-80 and -ftiao * 

5-Mlnw 42; un«iet Lm^oumo. 

■ ■ % 

- r - 

Smske s»d. Qb~*lc*i R•<>.», '150 5 pi* Stehihi od 

(.15 cm Vgg. 4lNb), teaeothfed io appearaace. an eloogsted 
gun projectile and wag provided with a bulbous nose cap. 

The body Consisted oi a (hm-walled steel cylinder housing 
m rocker ««of (seven si ogle-perforated • <io*blr-fca#e pco- 
ps lieac gra ma, weighwg U Ibt chiveded st *e base ’co 
receive s cylinder contaxaing a sinbheT<oc chemical) cootr 
poaitiou. a bursting charge (1.05 lb.*ol picric acid), an 
exploder ‘ sod- a baae luxe, The smoke composiQoo, (not 
• specified) wee. located brrweeo chc oncer wail of rhe shell 
and (be outer wail of On* burster container. Tb* weight of 
SSMske flihnx' was about 8 lb and (he sotsi weiehl of,jghw . 


MKrfr 111 ling was abowt 8 lb and (he total weight o/^gbs 
(•cktt- 70 n»* smoke cosapoaidon wa* ignited aAeg 

ch« shell hit the tercet. 


ighi of.jghe 


Reference: TM 9-1 


fttcet. 

98V2 


(1953). pp 245-7. 
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the fci “‘ DUn ; S"*?' *** ’aver protruded 

(he ends of font strands of quickmatch. These strand. 

several nieces oi fire quickmatc? below cbe smoke c text mine, 
55 ™ Vlong, 1.75- di-tecler and *£2 
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'tSF*'. i *- ^ icnsCh W «d 

Ol^dric^ SO ki Mulct & 0 «b) 

sLhf 50 D/S ? (Sm ° k ' CylU ’ dri ^ 1 50 k« 

n -4. to the NC 50 VC* 

mmMim 

l^d 40 ^7° .f COfnP08i ^ ^ chlo^uwSoTc 

th* .... emitted mi icenut .bite .Jl,' °ct*f, w ,d, 
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r? yb «*‘T»iac«fi»cbe Bomhc. ab- 

N ri, ) L S ™ > tT bomb " ,32* ““ll)’ of coo.enucmal 
T L b ^l w * r « . pt°Tided * ah . fuze (aaoally 

T^- fei 1 compo.itioo, 

cwm'i/ste*! “ c dc,cr,b<d in ™ 9 - I98 ’-2 

«) NC 50 (Smoke Cylindrical 50 kg) consisted of a 

(bCJ V With |* —V-l nUe 

welded io it. Ai the rear end were four'taiJ fin*. The 
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Coodl. (N.belketce, Rauchkerw) i, , cylindrical 

d““ " 0 7y h i. ! 0, ;f , ' c, *5 d n'llei cmierin* on burein* a 
t“*'. *^ 0 . • / h * following stnol/e candi,-. ue Ixieflr 
-dt.crib cd in CiUS Rcpf 32-13 (1945), pp 10-12 & t&-17)i 

o “ ,, i r (N - bK 53E), ll.o . dcctibcd V F.G. 

0 ( i d Jh«r«wT ^ C , ReP , 1 '' ,4 ° <mi) 

3L-1. I . c ) ,,,ndc, i Mo mm lo«t anA 91 mm 

iiS* T'H J2 b ° t lr ~K r — -d Ptori^ 

- wp c ®**' -ftif* had 7 
periortuona bald the ■ igniter *aacml>l>. Inaide the 

SlVTiSe-**." ■" pre, ‘ ,d r>e,le ' ®f A* »moke cwnpoairio. 

« ftSf Th " M-Witfa... Eifcdio, 

rtha^il 4oLr'S' coo.i.ceO „» Ilea, {heaachloai- 

euiwie) 59-60, du.t 11H0 and.Ba nitrate 1-2 and 

v CC £l!!i* in r J ch W *P‘ fMO.oi H«xa 48, 

" d U,vl " To “‘ *««*« of the da rice 
ws* 4 jb 2\' t oc. 

rvt>r operuin. the Nb* 39 U, .he aplit ^ng of die 
IKS, 7*n»t p “ i n * (tictioo ware, being pulled 

auHhfe 44 V li ° C 0 ^P?">> 0 " contain in* antimon, 
sultide 54, k-cHJoiatc \\ and mcrvu 0 ' Mmmpte J 3 % 

« 1 - “^ A* W 1 ** Ac 'gnitef. t"hi. Consisted of thopptr 

*r* ' v’L* 0. of roncutti Pbo ired j«kd) ?5.4. 

J 1 ^ 0 . -l ? d /ucl * l**d« 6,W*nd a lower layer, 

1.82 gof Pb cbpvnste 30.0, K pncMoniit 25,5, sillcba 
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25-5 and tamtor t«0*» A<%»f team its foe aW § itcM4, 

ti* amoks charge wm ignited. l>t Mkokt and |m«i 
fHWdtad OO ttocpiag fofctd an exit thro-gh die nine 
tap liner beneath die two hole* 10 the sew! to*. A- 
latte (oIujk of dtnM |«r smoke *»* vmrovd, s^coed- 
isg to CIOS $2-1*. for about $ «jumaa or for 4-7 
win, accordisg toPATK 1440 

6> Fwt Smote CakdU <NMC ft Jf») Wfae .toils' m 
coaauuciioa to tt»« NM, Y>b with (Ac exception ol 

* 4 s a \ 1 1 • a. u a • 


(be filling and- »b« wetood of wt. Ua smoke mixmue 
consisted of HeM 47.5. Zm du»< '47.5 -ad Be a times 
3»0% /eompmaaed • ia toe foe af a cylinder weitfaaag 
1.7 kg acid having a bomiag time ol 100-200 awe. 
It au operated t>V firwg fro* * protector attached to 
a tfkidf 

c> Slow Sat oka Caudle (MM U 42»> consisted of a 
laad.ibrct mrtal contain #v show* 400 awe long aad 

160 m dismstef, wito three coepfttAtd increment* 
ol Maoka (oapouaoa (fir*a 65, Zo (feat coant 25, Z* 
'dust fine'10, aad Ba augsee added 0.75-1.5^) wriibtof 
17.* kg. 1* ' w * m ignited by means ol a *CD g layer 
. cootatiuhg: dm 47.5, 2a Atat 47J tad 6a nitrate 


57L Th* taittioa time was 25-55 aio.ee* 
d) Blac- Smoke Caudle (XfaJC t 425*) was .identical 
{i twictBre «ik the pnvioa candle but contained 
a rfittrwat smoke composition: Hearn 2ft. K chlorite 
38. crude M&tofwcetie aad kleselgnhr 1%. It .waa 
Ptwfsed io cbrrq \idcreoants, bxjJ weight 12-13 kg. 
Ignition was effected b* means either of a. safety fuse 
■jpiect-or alow tension electric i|siai rusd a gtfmc. 
The uar of vatiwtiem was 10-16 minutes • 

*) 5tt«kt Candle (NMC SS*, 64) which served am a 
fixed 'aircraft spoke miiti, consisted of a >sheet 
nets] V/Under, 140 mm loog and 91 mm dmmctir 
provide^ wit h si*^20 mm dwae eatpioa holes* aad. 
filled sth a ctjapesird ana cure at Hess 5. /a 


filled w*b a computed uaw at Hcxs \2*. 3, Zm 
.dear 38.0, ZnO 4;0 4 and Mb powdeY 5.3%, Ignition waa 
effected by - *howitzer fate and a gam*. The liie 
of emisaioo was 4V?5 secdoda 

fV ftl*ck r 5mufce Caotte (Nfa* S#) *iuch -ifrsrd a* a 
fU^d aircraft smoke waAet* consisted of a sheet 
metai cyLinder, MO am*long'and 01 m dm*. pewakf. 
with four 15 mz» diameter emit sine boles aad conaunmg 
two rrowiptemaed' pellets (total weight 1.2 ka^ ef the 
r^oke copwiup: Hen 75. * ch&it* 45 gad cmdv 
MtQnfvQ^ 30^ Stee ignihon assembly a* above- 
,T *t of emiaai-on tbosl 2 waotet 


a) Black Snoke CaudU fHWC S*> coo a true led" (»• 

. pasteboard 3 chick. *1 the a«a. di-etunoae 
a» tfe* shoe* sheet newl cggauio. The tiiUng coss- 
■ iated of cwo coopreaaed iscrenrau ^cucai weight 
1 kg), of Hess 56, cruda andirafene 30 and U| p<«rO«» 
14%. f i} 0 € of cmisaioa about, l amuie - 

b) Smcea C*adl« (SBHC ll> wbi*;b yetred to smuiatw 
the bteiias of vehicle*; cootiafed of a pasteboard 
cylinder, 56 diwaecer and 280 m^i High, filled sib 

- cwo hand pressed iacnttncnia (total' weight -o00 g) <4, 
sum: Hera 20,'ft chlomte 40 «nade ■whmcaae* 
i2*C. Tina of -eaifliMM of Week • mok~ *f»*r> -siHatta 
Snofce Candle (Tube) flWt .-MU 1 -arrwd as 
flight indicator, consisted s a' sbeet necal cw>e 
about TOO mm long and 80 n*'d**-A. ttbe emoka autPt 
c Hiatatiag of Hems 48. W <k*at 47 pal B* aiuane 3 
a>«i weighing 12 h$ p wa^» pxesaed io directly. Ijpmea 
waa effected by a hoe^kec fuss and'a faiae. The um 
of emiasiao was abeuc 10 eua- 

Uwlte . Ca«*ea4H*^ (EauchaaE*). huok* cwposi&aaj 
■ay he subdivided into two type*: 

t a) Compos moan 'which on keaung developed a deace 
• white or black .smoke serving for pcetewiag purpose* 
(NabelafolO • 

b) Coaposiumi which 00 heariag developed • coiemd . 
tmoke (Booosuch), serv^ag foe aigwslliag purposep," 
Many ol these cosgxjumoaa are described under signal 
device, * smoke bomb, *• tiooke candle, sakoke |carr»tQr. 
smoke pcoicc ule. smoke sigaai sad endec pyrowcbases. 

Accocdmg to CIOS He** U-l* (17451, p. 18. several 
smoke compositsona were (whig deeato*ed'. tow a*ia'. (As 
rod of the V% U tail werd a ever put islo irrtacr. 5* T ctsl 
coppositions were prepared by adding to (he mature of 
Hen (henchlotoechnnc)* sod Fe powder varying tw os so el 
Mg, to accelerate the reaction. Ooe such auatnre coomaed 
Hen 6\ F« $5 md Mg 2^ Vciy effective «fuatores giving 
yellow to orange smokes •ere obcaiand by varying *r 
proportion pf thf composition Hearn 48, Ft J 0 1 *0 uf 

Mg powder 16. A ocw sunre dmiaaed foe s m ok e caudle* 
consisted of Hess >0, Za k«i 40 and ZsO 10%. 

Amoog other smoko coegx>aitian» any be u a ni rio nad 
titanium tetrachloride. inipamd as F M (waed ia soma 

smoke hand grenades). • auxonw ol olsma 80 aad puoucO 
20% (used ia acme p*oi««tiI*a) sad a black smoke aiztsuc 
Mg \%% hexachUxtKrtannw 61,5. aaphthnlaor 12d) and 
•nthrsceae 8.0% fuged the. Black Sstoke Cartridge). 


1) &.*.Bat*mna, OOS Mpi 32-13 (1945), PP 10-18 

2) H»I,Epaig* UOS fL*K 32-56 (1945). bp H * I7t 


2) H.J.Eppig. CIOS 8W 32-56 (1943)^ 3-5 * 

3) Aaem. 'HI 9-198V-2 (1953). 79 a9. % »3. 1 

4) Aoou, TH 9-f?05?3 0953)* 99 «K. 47 J, 497 A 
(See alao Rcf«fmca ^ack* Coloted Smokf) - 


17vl8 

327-6’ 


m 329.- 


Pultrr oder Ra u< h sc few aches Poiyer)* See Prwpeliasac. 


K* ✓ 


w. . 1 *-»: 


S to tt Generate* (R a* eheiiiwicki of cord teg . an 

E.W.Bat«aa. QOS Rft>« 52*t3 (?9|5). p 10, all Groan 
generator* examined bp him c 90s a seed of a sheet m ete? 
cemminer i with one or j *evetni reunssoa hofea) Blind with 
one of the varietur* of Berger uixtana. la these atitaxn , 
the- sersebiqroethane 1 abbreviated as Hcu) waa awed i« 
che source of. d>l««f sod this eacted with metals suck 
as Za or Fe. The latter octal .ras used when smoke of 
•o-'Oradgm-yellow coloij wto desieeo. All smoke cotopdnitaosa 
were rgrneed by memnsjof so igpitcr Assembly., . 

Several amok* generator* are described in this (German) 
section under Smoke Candies. They are called, ia Gee- 
man McbeJkttwfl/ 

Dae of che groentois, aacaely. ^srwsAn t a k sCsfsW m 
(l**™.**, !. A.cnW u> TM W9?V2 fWI), p>p 89- , 
92., The^deWTce consisted of ao dun^oa cylinder divided 
UtX^tWc secoona^ one bousing the* smoke producing part* 
sod the other toe. parachute. The Bent-.section was sab- 
divwiedion.tvhtrypoof'by three roe cal places which were 
connected by twelve metal distance roo u Eight of these 
tods, were equally spaced around the cirfraiofeyence of 
the pUiet whale die remaining four were spaced an equal 
distance from and closer u> the. center. TW smoke can is ter* < 

• * / 
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tad Rifle 


r . Platol 


• Hand G 


Smote HsM Gr saads (ffebeihaadgrasnss oder Blvadkocpee). 
TW Mlmiig types are described in TM 9-1955-2 (1953), 
>. 32V330; ^ 

t) Seske Hand Grenade 39 (NM4pr‘ Tf) * closely ee- 
bemfated. the HE atick grenade 24 ia eateraal form 
and sine. Is was filled with a smoke ■nature caaiaaaiag 
h—rhlasnethane and Za dast. Tpttl wwighi 1 ti U n 


sad overall kagd. v U;. Duration of scv^c 2 miaous.' 
ft*» uaed for scuevoiag machine gua otar* pill 
b-.icu (n P 326^7) " P “* 

h Smoke Hand GreofadOCl (KfaHpr 41) wap ■iroilar ia 
co«*auction to th? NbHgr 49, eacept that it w** 
pr-mdrd with the wick (handle), Ms»i**ua diwncter 
2.\\ overall length 4.7- and to'tol weight t | ol vas 
lilird with heBmchloroctbaae - Zn dust ouue. Same 
lure of emiuiion anil used as io the NbHdgr *9 Cpp 325-61 
No^vt According go CIOS Repi 37-13 U945), p 11; toe com- 
poaiciou of iFe smoke nix tire wcj: Hems (beiachlmoechaae) 
5 3.0. ?n 4>si 43.3, *ml B*.«itiatc J.5?i The avigfai of 
the'charge 400 g aad rfce time oCcm^asioo >50-250 aaconda. 




Ppm f - 

rtcvn , 

^e// 






were fiflnly held ia two tiers, each with four canister a. 
Four 1.4 in boles'were drilled in che plates for the igniting , 
tubes. Tile individual invoke . canisters were aluminum 
cylinder* lined .with stiff waterproof paper sod containing 
tour annular Mock*, three of smoke composition and ooc 
of n clay-like sd bn twice.' The amoke composition consisted 
of *a heat seabJe bine dye 42 mired with ft chlorate 33 
and lactose 25%. Each of the -toree smoke cocopoaicioo 
blanks had a small quantity of priming composition (Mack 
powder) placed in the loose condition at the base before 
pressing to ensure ignition between oae block aad the next 
The ignition pellets were arranged to accept the flash 
’from toe ejection charge sad distribute tt to the four ipnirioo 
tubes, each of which pierced the center o t cwo smoke 
cauisscrs. A totai ‘of foorteea faUdk powdet ignition peilev* 
were peeked in these cubes. The ejection charge, positioned - 
directly below the poll igaiter, consisted of Vj o* of floe 
mo S black powder. Below this was tbf first metal ejecto* 
plate which bad s hole io the center to allow (hk Basb 
to reach toe iggitioo pell eta, T&* second elector plate, # 
designed to prevent toe parachute from becoming damaged 
nr entangled ia .toe outer coo tain *r, dram placed-to the 
lower part of the upper container dire*ay aboey toe para* 
chace-,. The parachute canopy waa made ol cotSnnuooa fi la me at ' 

viscose tuyoa. Total weight of toe-pen enter waa' 27.5 lb, _ 
CTree all Utuzi 20" bad max imam diameter 8* 

For operating the device,^ toe transit ‘esp was reaKTved, 
the friction igniter cap: WU* unscrewed and puii*d locaet* • 
rWiunliy, tad -toe ensemble allowed to full clear. Alter 
* 4el*y of 4 to 5 seconds, the igniter laoctioned aad toe 
flash from toe detonator paused to tod Rector charge, to 
explode it. The petatwre of toe gases ol explosion forced 
amt Abe upper (smoke), section of toe cr*W«t. which; in - 
tutu, pulled out At pwacfaue. At toe »uai cine, the 
flank froto «i«ctoc charge ipie 1 the pellets of Mack • 
p owd er which discriboted che Same to che 'four ignition . 
tabes, each of which pierced the Centex of a smoke casiaaHfc 
tone igsitaag toe smoke composition. Each/ canister emitted . 
smoke ol good dtnaiLy foe ebowr 26 seconds. . 
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\ 

c) - Smoke Hand Grenade (Blacidk^fgar 14) coasiattd of 
a tear drop thsped glass flask <2j4" diameter), provided 
with a cardboard handle and ,filled with 10,6 ox of 

" titanium tetrachloride (FMV lu overall -length - was 
. 6" sad total weight 13,2 ox. The grenade waa used to • 
produce a small * smoke screen bo- blind the enemy or 
. to patch gaps in larger smoke - sc remit. The Unto 
could be easily broken by tot&ving it. against a hard 
surface. On vaporization - the tetrachloride formed a * 
dense smoke,if the relative humidity wan high <pp 327* 

8) I ... 

d) Smoke Hand Grenade (BJanafksrpsr 24) consisted 

of so oocct glass bulb of igoldcd coAitmcdon - con¬ 
taining 270.g of titanium, tetrachloride -and an inner 
gi*sa cube x cooc*ining 3o • f .of an aqueous‘solution 
o f Ca, chloride * which was., seated on a rubber vraaber 
in the neck of the outre- container. The ensemble 
was scaled uy a sulfur and cement plug. The contents 9 
of the inner fube served to provide toe water necessary 
for toe reaction wito ic^Mhioiidr in toe formation <m 
heavy smoke* The Ca chloride was probably added 
as an antifreeze. The grenade was operated in toe 
tame manner sod for tfae same purposes as the fUeadr 
ttoipev 14. (p 3 IB) ^ 

e) . Egg Type Smoke Greande (NkEfhf* 42) emitted 

__ of a • cyliodry-wllipsoidai shaped meraUlc comraiuec. 
4JP long sad 1.7- diameter filled with a smoke cues* 
boeiriom. One rad of the body was flattened .to Permit 
toe iaeertioa jf toe pull type igaitef: Zd$filikAiJ 19 

, (p 329): ■ • ; • 

Nora: According' a> OOS Kept 32-13 (1945). p 13. 

cowpositio* of toe awoke mature ia toe NbElsgr 42 wa«i 

Kexa (hesachl erne tonne) 55 J> t Za touit 43-3 Mii 8a niteate 
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I, i%, TW wtiik W A* nmOMt wa* 170 ■ and the 
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Si pud, D«fic* taJ also 


Pi*Ml Gxaaada. 


Smrkn Hwj Hf n>« Sm 

_A . *■*_..*- . _ A _ T -_T 


Sms* » Pistol 


0 *mwM 


Bt« 


Zmmk* Piw|a*n!n m She# (Ncb*<ge»ck©es, RiKljruwtk 
(«Mkkiu ft 1«|* chaff* of producing 

CMPMD« tad a T sapill charge of 0unu«| ©*plow^e. 
Several *(*-» ol such/obeli* wck used duriag fl U b* 
the G- was** They# shells, ** eyploeioe, pccxkaccd 
seme fopaeaia w%h were .eflectiv* ****** 

(k< *M 4J!*kM objects) aw* • •*«»•* *iao4« ac to* which 
•Wed ■» pttfwt.ftp «***■* wb “*T**« OU '«.**' 

I* «««• C.se* the «*ok wet* used *« *po«CMi4 

p-Mpe*e«N k>i i*»jjn*ce Colored S«ob More** 

The fft.lMui amok* p*©t*coi*» *re described in 
TM 9-lMtvi (m!),-t>f «». <T>5, <96-«, 506-7, UJ 
•**3)1-* 

•) • » JML S*0l4 PlOMCdl* lot *ft Gun (7.5 «• 
Mhprww *»HQ ««• m&ckmed to the «*« deeign as 
‘ the HE fkOtecriir. The inner Mi* - contained ft email 
bintir cL,xg« (2 ’m ol picric acid) end • Uige char** 
•I tltui, t0 p wa, k*p«ft^ttd * 20 M 
•mm. T**l **&M of ftk.ll «u l).6 lb {pp 402-3) 


lb (pp 402-3) 


Fvz » 


Fvm* 


G+i* 




ivtt 


k. ' 




b) 103 m Projectile fv* the Fi»U Ho«ic*«x 

110.3 cm rWGrifW wftft si**Ur io _coofttructioa to *e 


jf? 


lUOft 
ft ted 


pmki «fa«lL U co.i*ifttd U^-PA (buntin* 
cbcrn) tad 4.1 lb oi smoke cbm*tv {olwft iap«fWttd 
in pumice). Total weight oi proiecuiv )03lb <PO -*72-J> 
<) 150 M Smoke P«o tactile, Type, 19 (13 « C* 19Nb) 
lev tbt Heavy Howitzer 13 ca* *FH 1) _ or *FN 18, 
vas liailftt to coflicucuo* M 4* prrriMia ch.il. 
It ebncaised 1.21 lb of PA >bur*uo4 charge) and 
14^8 lb of oleum impregnated to pwuct. Total weigh* 
of (cojcctilc 83.8 lb(pp 49^-6) 

d) ISO cm Smoke Projectile <15 i» J«r 3INb) fog 

the Hc&ty Infantry 0« 15 c« elC 53 Had • Urge* 

inner burster robe *b*a ibe preav»* *YP«- « coaeoao^r 
4.95 lb o4. P A <i» *. b«n««r tube) ood n MmmUgt 
chat** of ftiiran (ole^-n/ptimjce) c2iaa tha 

13 cm Ca 19N6.* Tottl .«<a^ 80.4 lb (pp 506^7) 
«) 150 tom Smoke Shell, Type )8 05 c» C* 33Mb), 
(or the Heaey Field Hew»cmft*n5Ma a^H 15| cat ticultf 
ia coaxivctioo to the 13 cm )$t J8Mk eicepl that ita 
h ftf»iift| charge cooftiftfed ol TlfT- Tpfftl weight aot - 
pvt* (pp 306-7) 


Fuze 


-Burster- 

Sfpo/ce 

CAanfF 


t 


jQrivn 

'Band 


0 155 «« SMkt Pro,.c>a« IliJ c C« 422 (l)J <« «*• 
Fimd Hctjt G**. 15-5 c. K 430 (0 LMl. 1916 S» Cb 
ves ol ■CoaTesnosaJ design, lcs i&ecr (basster) cube 
•ee* • hotter thsa m the' Octroi a designed smoke peo- 
jectilee and ei eroded to Lets chaa ~zJt toT. oi the 
kegth oi the shell (p 312) 

«) 30 fftm Smoke Uottar Pr«3>^ >' -« <8 cm Wff 34Wb] 
(or the medium (rnattiem) (I em »CfW 54) and 

for the short (buatr) fltffe* 4 (3 oa kiCrV 42) vas 
convcotioosl is demgfcFM - casted « talfor oioxide 
usoke ausnare aa4 ^ PETN/w^x bursciog cfaszar. 
it weighed ^,83 - *ed was provided with i2' T 7taa 

(P 532) ^ - * 

b) 80 asm Smoke Mortar projectile (8 cm Vs 

V'«|kl*F Ccchwcrer) tnortsrf* os sGtthvrfer W 
wae of /^TMOOtml design sod earned 12 fieft. U 
-fei^cd with a composition *hicb guv. a colored 
smow- -on buratiog (p ))1) 

.fc 3»0 mm Smoke Monet Projectile, (38 cm V«r 40Mb) 
'J+* thft IJfSTy spigot mortar lit cm uWsmt L a kay s 
vr*rise) -wss of die sae design •• the cocvesposdmg 
HE mortmt pro^dle deacribsrd pt p 3 35 of TM.9-1983-^ 
0933) - . 

j> )3 3* •• And concrete Projectile (Ik) os C«4#l lot 
the Howiticef (25.3 cm Hewhltxe Ml) is briefly described 
nodes Spotting Projectile 

k) 103 *m- Field Howiczes Smoke Shell (10.5 cm f H& 
40Mh)fbciefly dmcribed on p 14 of a06 R*pt 32-1) 
(1943)J’ %«• filled with 1.8 kg of the smoke mixnv* 


> 


4 


\ 


r 


f * 


Gee 186 


\ S 




^ Adapter 

" 4 

-C rotrr* j 

Sursfer-i 

Smo£e I 




D r *rtn< 

Oa*dgl 


\ 

t 


rf?4i 


• . 

CftMiiftlag hexftchlorocthftoe 35# 2o dune 43.3 end 
Be aitxfttc 1.5%« The time of caaiaftioo wed 4-7 winates. 

Note: According to H.H. bullock of Piceuasy Arsenal, all 
German smoke sod cbemiceJ projectile a mete loaded from 
the side. Thin wee contrary to the Americas pee dice 
of loedaag projectiles through thcjb r u^t. *^. 


Seeks PwH Certrld^L Accbcding to - H.j.Eppig# OC6- 
^cpf 32*36 (1945K p 6# such ea item wee developed by 
tbs Dcoteche Pyrotscboische Febnk at Kteeclbeeh/Vecfe** . 
bet the ttem ia not described. 


Hlfli 


See usds* Rifle Grenade. 


Recket. Sot Smoke end Cbsmicel Rocket. 


Smelt a Shell. See Smoke Projectile. 


Sifnel Device. 
Sl«nel # Hm4 


See under Signal Device. 

ee wader Sign id Device nod under pyro* 


Smoke SHek (Nebeiatnb), which nerved an ft w«»d directioft 
indieseor, constated of a abcet octal tube, shoot 100 mm 
Jong ftftd 16 mm dinmetcr, attached to a woodeft handle 
ftbonf 50 mm long. Its smoke fillet consisted of six pelletn 
containing: lactone, JC chlorate and Am chloride (exact 
con# oi» UOs in an known). It was ignited by mesas of a 
cap with a frictioa surines. . - 

Kefnmsce: E.W.Bais—a, CIOS Kept 32-1) (1945), p 18. 

Smnkn Twhe <Rawcbrob<e>v was s smoke emit trig device 
conaiatiftg of « sen ml ess drswn mbe, 230 mm long aed 
25 ami diameter, into which the following composition* 
were pressed by hand: 

si Main layer: kraickriorAsef 49. Za dent 41. 7j% 
oxide 4 and Mg 6% «nd . w 

b) Initio ting layer: bezacbJorocibnee 53, 7jt dn« 41 
ted Mg 45. Iputrd by a mIscv fmt. 

Total weight of the device w*o nbonc 200 | sad tymw 
of emission not lean than 00 sec-, 

'Reference: CIOS Rept 32*1 )*( 1943). PP *V14- 


Type SjalMr 


^mmekoi *4m \mmet . Ve Schaarhel- 


Igniter. 


Sesri’ul • Ao explosive cootaiaiog Ns oitrftte 55 sad TNT 
45%. It-was"suitable for loading bomb* sod shrapnel shells. 

[ A-Stcttbncbeu Schieae- uad Sprengstoffe, Bank, 'Leipzig 

(1933V P 277]. 

4 

Sodlwni Aside (Na A ) (Natriumaxld). See general aecaoe 
under A.tides. Na A was used io'pettosny for the man- 
ufsctusc of lead snide (L A \ a* described in 'PB Kept' 

. 95,61) f 1947), Section 0 lSe« also under Blciagid). 

^ •£ 

r * 

Sodium - C^'orld* Explnslvns or Kitchen ^Sol» Explosives 

<Kochsslx»preng*cotfe). German \ubstitpte explosives 
voatainin'tf large suziouau of NnCJ (up so 60%). They are 
, described under Lrastxsprcagatoffe. 

\ w ' • 

; Sodium Nitrate £*tpto«ive* (NstriumaitrstsprettgacoffeX Ei* .• 
plosive* coaiaimng Ns pit rate,, such as £od**ol sod ftooo« 
explosives described under Ermatx>prcngst*>ff*w 


Sadlin* PUnrt* (Natnop Pikrat).- See geoera* section 
under Pic rates. It wee used during W¥ 11-in Gcramay as 
s component of UP (Powder), proposed as a subsaiutc 
for black powder and as a propellant for Pansctfatsac. 
In thia ccopositioo the pi crate was mixed with a binding 
substance such a<i lgetexSS. 

RefsWnce: GIOS Kept 25-18 (1945), pp 27-28. - 

Solid Catalyst. Sec UfVMs . 

% • 

% 9 

t • % . v 

^•IverHa end Plasticines foe uicrocelloloae, plastics (such 
na polyvinyl chloride), tesins,. synthetic rubber* etc wvte 
described U) scene BIOS. CIOS sod FIAT Reports, sod 
especially in BIOS Rcpr* 16J1 «nd 1652. These two reports 
covered the investigation durihg November-December 
1946 io ^b‘c field of aolvent* and plaaticitera sponsored 
by the Raw Material* Division of the (British) Board of 
Trade. The field of investigation, did not includt petroleum 
■nd chlorinated hydrocarbons. • A brief description of the 
methods of preparation of about 150 solvents andpUaticixam' 
were given but no data for the solubility of NC, etc. Some 
properties, of plastics are given in the • ari>vc report*. 

Semen . See under Tritons. 1 

'■ t - 

Sswdnrlrwihftriff (Special Propelling Malarial), developed 
during*W 11 by 1G Farbeoind,wns presumably intended (or 
use a* jet propulsion fuel. It contained an noiituatvd 
compound' (diketene) which reacted with coacenwared 


A 


(90% ♦) oitxic a.cid with exidemive violeace. The reactwm 

time was within hundredths of a second, ... 

The mixture finally developed contained! diviafl* 
acetylene (diketroc)' 5-6, vinyl sc erase 6-12, bcnxioc 70, 
die thy la cal ine 1 and iioa carbonyl 10%, 

Note: TW compoairion does no* add to 100%, Tbs' large 
inosfti of iron carbonyl appears questionable. 

Reference: CIOS Report 25“18 (1943), PP 20-21. - 

9 

* 

* r 

Msri Cm .This weapon.ccmatnictstl by R.f aliauschreck oi 
Austria, was designed to cause casualties or damage by 
weans of sound waves of great inteusity. It Wan claimed 
time st abort range (s«5 60 «)* it could kill a mss sadne ^ 
gresret -< ranges (s^y 300 m> it could difarie him for aa 
appreciable Imigtb of time., A brief description. of «hU 
device is given by L.E.Simoe, Qeraau Research in WV U, * 
Viley, NY (1947), pp 1BI-2. The .weapon c;6e sin tied'oi - 
a parabolic ret lector, 3-2 'deters in iiamecer,' having' aa 
itach mfl i extending to the not of tbf vertex uf the perm .. 
boli* The srtachment coexisted of a tiring chamber (lor ^ 
producing vnergy for sound), ftt lfO|6) of whick was U 
erl'tfce wave ieogtb of the sound. At it* rirsr* the chamber 
was provided wHh two coaxial noxsles, the outer noxalv 
rmitxrag maihamr aad the inner one tmil dag oxy pea. The 
frequency of sound was from 800 to 1500 impulses per . 
second and dw promtvc produced by *»-uoaad wafva was 
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• aval to 1 000 aucrobiuw, vktii *t 4 ' iiaouc* 

04 60 ooWrt- TW •aili*«/y rm\*m of A La weapon wj» alight 

<U+4 ID its show r*t\00. » , 'A 


5p**Hl**ha E***^i« ih 1 «< 5jjw»ifl*ch»v 0 *veh, Jetignated 

***** S*v Specific £ 0 * 4 * 7 , ^ ipecttic i‘ft««>w« ta (n* 
g*i-emJ i^rioo- 

G*wi«f»t $<e Specific GrtU l» ia the |rac • 

r*T 

S»wilftj«h* - See Specific rie*( i» the |mm«I sec- 


te 


‘Wm‘ Cu4 4w»<.« Sya< 
Sy«e*a«* foe iUw. 


W MiaaHw*. See ua^rr G*uvWe 


U[ ~.r ttw+wv <Lsww«gawvv4w*} Ffwjwel+ls. The fallowing 

projectiles -ar* briefly dwsctibvd in TW 9-198V3 (1913\W» 334 
"1: 

4 / 200 -»u»j Mo*\sr Projectile , 30 cm Wgr 40 (fesfar* 
<i«a 4 a 40) foe use 10 the «ight (l*icbc«t) * pi got saoita* 
jt> cm ILadwf*g»ww<f«) C 1 H 5 *]*ted of rwo tectiona, 
o housing about I** lb oi iviuin^ choree ITNT5 *a«i 
the ocher piopeflsni in three irctioat each weighing 

12 g. Total of (he rouw w*a about 50 lb (p 5>4) 

b) ItW mm Monv Piu,ecn!v (04 c- « 9 e 40) foe th« 
Wavy apigut a»*r<*f !3S cm *L »d»*«****avfwr} was jw:-Ui 
in JeejfQ and vhap* to the „’0 n,m projectile. It coma*u«d 
1 10 lb of lit bunting charge *b.J wa« provided w.tfi 
6 fiat. Total weight ol pro^erne wti about 328 lb 
(P 3JU 

-..Note: There 1 % no indication m the above .nacuai how 
•hi* projectile v»» lireJ and wha* kind of apieoc raorimx 
waa ua *d. !( is probable, boeever, accordior *> H.H.Bullock 
of Picatioay Arsenal, that the hollow tail section of the 


v«« e K»ia«U-.a wish ' C*W* pwas • Soe uader Y nf — it I 

FaWik Dyadic A -C Prs-aUg W E«pio* V vw. and le* 
■ *a*ch a*J [>v«lop»*»( Wort. 


Vr-j« Fw s a h s Ws •* P rWi Dswgs, llxi iWl.| 

i* coal «un wfkere Coosidwabi* nocoocro I Ivd electric 
cu*«rata »rv M> W fc»wud, the fwaehwada of eUctnc bi aacLag 
cape oe ictooatar* have to bt .. ruaatnaA*d m •ock mammer 

that duty. whall i|i»ue from • poeaactal aa high *■ 13 

volta. Fhia **■ achieved at the TtvtWuri Fshrik, D A -G 
by Mii| special twaaioa foaeheada ia th« r*«Uftac« rwogw 
of WXW to 50000 oWe. / 

Foe pee paring «ech fwaehewda the tip <W tW bddpe 
w *te dipped ewcceiAively into the lollow^a^ coaa- 

po*itioc»#,alJowi*|| the **at«nal to dry a her each dip; 

«) Ut dip cowpoiitioa,** whick ctwaamted af _Pb peeoaiae 
A5 *. c*ria^ • <*««*••(.« alloy 2»,5 | «d .\J (panicle 
• im J 10 to 20 aucrooa) 2S.5 % a«ap«d*d ia about 70 ml 
of a J^aola ^ NC ia amyl oe beryl acetate 

b) 2*d dip coi*poa itio« <otfa taped of red lead (peetacl* 
sire Wi. th-ch 5 micro* a J 90 % lad siUctsa (panic W 

20 to 40 microaa) 10 | *uapeaded a « )% 10 la of 
NC ia smyl d< Diicyl *c*t«/r 

c) 5*^ dip c^>«po*idou *u a lacquer couaiati «4 of 
a 15% sola NC ui JVH-Wyi *o|xai«/«thaaoJ, to 
which w«> added S»?a4ln A044 (laethylcyeloh«e*y 1 raaer 
oi adipic acad) is arn^aac of }Q\ <W the dry weijhi 

NC- 

The acoaife aosbtiicy of tWae fume beads m moist 
atmouptem w*a »ery go4fL 

Nw Soldurta, of th# bridge (haae) Wtl w .» she lead-ia 
wiree % of dry M*re4i-e«e» foe 'faeeWad dip*, 

PfejNwattoo of NC lae^weu tad the pwctw oi dse ' 

fwaehead ow-W ary described aadet Faaehead Waaefaccure. 
Refereac**: ^ ' 

1} 3J O S f»ii »rpt 2 UX6X ? A>^15 

3) PB RepH 95,613 ;iW?) Seccioo^D. 
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psojectile was placed (before firing) over a spigot which 
vu m the lorta of a short rube. At the base of the tube 
*vQ« ioaeited a camidge caae wah a propcJlant and a 
piiaver. The (tiiog was probably done in a manner similar 
to thax for the Sutton Uortsr, 1 e by a suiker held by a 
coiled spring and operated by a lanyard, 

S*Jks tS^vak. Se» Stachclbombc. 

Spwwill (Spi rulite)* A class ol smokeless {Kopellanra pre— 
pared,!* lBVt), by nitrating sheet* of paper and impregnating 
them with aubatancea which slow down the rate of burning 
t modem ms ). The esa^c composiiicm of these ptopcfJani* 
was never revealed by chc ovanufseturer, the Eaploeivsrofl- 
WfAe Spitslii GeaeJlachafr uol Wan Thom* Hamburg. 
The charge* were made by superposing and compressing 
several sheets oi a 1 tinted paper. 

Reference: J-Daniel, Dictionaaire, Paria (1902), p 733- 

S^JltVwdlchHi (Dews try of Fragments) . See Fragments 
Deaatry Teal. 

flitting Precess . d Monufactwre of Sol furl c Acid l> 
briefly lesciibed uoder Sulfuric Acid Maoufscrure. 


Ing Powd e r. Sec JsgdpwWer. 


ipo»i*p Pro|*<Hli (Scbuaabcobachtungsgianate). A 
pcojccule serving foe observation and adjustment of sriillcry 
fie*, ft contained a small charge ol smoke composition 
im * separate contain** inserted in the high e«ploaiv« 
charge. 

The follow log piojecciics arc described on pp 405. 

494-<s 500, 529 * 5 33 of TW 9-1985-3 (1953): 

a) 75 m HE Projectile (7.5. cm Igr 18 AZ Z 3 nA) for 

the Light Infantry Gun (IIG 18) or Light Mountain 
Infantry Gun (IG1G 18). It w»# about 1J* long and 
c 00 tainrd 1.21 lb ol an Amatol. • Directly uodet (he 
mria* of the PETN booarer (G*Zdlg C/98 Np) was 
located a small charge of smoke consiosi tion (pp 
40V6) . 

b) 150 aum HE Projectile 19 *ith Game 36 (15 cm Gt 
19 **ZdJg 3<>) foe Heavy Field Howitxer 18 (*FH 18). 
It cootaiaed 11.22 lb of csst TNT as a bursting cbaxge 
sad a small laak* charge directly under (he booster. 


Total weight ol projectile wa* 95.7 lb. Two types 
of point detonating luxes were used: AZ 23 or Dopp2 
*/60. Tbe base was provided with a screwed-in piste, 
(pp 494-5) 

9 

c) 150 null HE Pro|ccuJ* ol Cast Steel (15 cm Gt 19 Stg) 
(or Heavy Field Howitzers (kFH 13 and *FH ( 8 ) and 

' Hor Heavy Tuirei Howitzer (sHT). It w fcB similar in 
sppeajance to the piev iou*,. projectile, except chat it 
did -not have the screwed-in base plate, (pp 495 -b) 

d) 150 nun HE Projectile 19(1' cm Gx 19) lot Heavy 

Field Howitzers (sFIJ 13 and a FlI 18) or (or Heavy 
I unct Howitzer (sHTX It was about 25" long and 
coatained 9,-46 lb of TNT (in cardboard containers) 
«t» s bursting charge. A small charge of smoke corfr 
posicioo w-ac placed on die bottom of die shell. The 
projectile had a sciewcd-in base place. Two .types of 
point • detonating fuzes were used: impact and com¬ 
bination '.AZ 2 3 and DoppZ s(60)j _»n/ two t>'p«* of 
boosters (GrZ.dlg C/98Np ond GrZdff; C/98) (pp 500*50f) 
*) **>3 % nta An^onctele Projectile (35.3 cm GxBcj 

for Howitzer Ml wa*. conventional m design and con - 
ttined 75 lb of TNT *s a bursting charge^snd s amall 
chare* n| a *mokr compos iCibn used lor spatting 
jHi.'pOBca. Total weight oi loaded projectile 1265 

Note: According^ to information i.uppJicJ cy HJLBuJlock 
and A. ^Schilling of Picutinr.y Arsenal, ic migi:c be assumed 
that ihe HE filling consisted of four sections loaded in 
s cartor,; the 1st and 2nd front section* wex* cast TNT 
containing 5- 1 0", wax, die 3rd section was cast atraight 
TNT and the 4th section was pressed TNT (or possibly 
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oicric «cidk U k p«rso»«d Ait «> **ew* mcttf 
•a as auxiliary boo^tp, b«c*c*< i* doe* **t:**9m poMiU« 
that die UttVowToTcm TNT eenaW h.f. be** 
k, *« aoeil boo**** (mho«m ®o e*» drawing) which did 

£t attend iuffickmiy *» *« _x - 

f) ifjo mm Uocttf projectile (10 cm *g* 3') u*«a w 
10 cm NbV 15- I* contained 3iJ23 lb of TNT a tb* 
buiimi charge tod ■ «ea*U eb-rge ^ 
located oaderoeath the boost** .(GtZdl# C98Ni>) and 
tbc fine (VflZ 38 >• To«aJ weigh* of the p*©»«ctvU 
^ waa 16.0 lb <p 534). . 


■' See Sfxeagei Explosives U the 


(Combination DmliuM- tacendiary 
BoabL Doe *ocb bomb, the SfrtflfWm^ C50 6mil, » 
dc.ct.bcd °» pp 30-2 of TU 9-1985-2 <195?). ,TT.«. b e mb .U 
ol the taiH «bop« m csnv«naoa*l HE boob* bit i«» 
tiUioi w«% different. T*« ooee section of «h* bemb a**- 
nmi m3 201fc of TNT and behind the charge «•» P»f 
the fwa pocket. In the fux*. pocket •** located s bekelit* 
ante* coat* * Week powder! .biscuit end a eteel *«<*j*d 
g*|n« coal* a delay and deRjoaior; the whole MieeWy 

E*iaj held i« place in the bane ©f d>e s l«a* pocket by a 
leaf spdag. A hole drilled through the rear aide of the 
fe«« pocket * sad*through the diaphragm (wjri«* dieided 
the bomb iaw two sections) led to s eilk -bag coatg black 
powder. The powdA ur.rl both 11 the jgfti'k* ft- 

nelliaa charge for the middle •ecuoa bmtb coetf 

JncveJianas.' The inceodkiy unit* <ai»* f*r* pots vad 
67 » 0 »«U Riaeguie# metsi ioceadiety elrmeota) wear placed 
around a long triangahu hollow aieel coioaso- Three double 
«nda were placed in a*t$nUr fashion a round rhi* coliwon. 
Each pair of grids had low orsogr-c dared biacaita ol 
hi ably ia/laamaWa material pressed between them. Theae 
biscuits •‘w a ft F ignited by A* SrA from- the black powoct 

■ spelling ehuv/e aad. io mm. ignited the small inccwdiary 
ualce difKil> and the quickmasebeu o* the tie Lars* units. 
The eaploaioa of the Week powder charge alao theared 
the almakum screw* a rear tag the bur plate aad erected 
the io cm diary clwta o««r a radio* ®f about 100 yard*. 
About 1 tecood alter sxpakiew, Ike delay element is the 
boo amt reached the detonates aad fired the ,TNT charge 
is the to# e of the bomb. * 

Total weiflhc of bomb w*te a boat 75 ib, overall high 42.3*, 
body length 23.0*. body diameter BJ)- t wall chickaeea 
Q.I3\ ta.il length 16.0- aad ice width H.i\ 


Spraw^elofta* (Blasting Gelatinf According » Stxctbacher 
(Ref l) the German Spretxggelatincj coo earned: NG 91*9) aad. 
collodion cottoo cuoteat 11.8 t-> 7 to 91L 

According to Weicbelf (Rel 2) the 91/7 Sprenggeljtui* 
bad the Allowing;pewpertica: temp ol ezploaioo .47' o C. 
*«4 of gutt at NTP Tl2' IAg, dcaairy oi l<^-tng 1.55, 
ipacific preaeare {t) 1200 kg/cm 4 , eelocit, of d«toner»o 
'.*900 m/acc, Traual met 520 cc aad : aiptcf enaeidvicy thb 
2 kg-, weight 12 cm. 

k 

Rrlcnecft: \ ' ^ 

\i A-Stcttbtch«c. hpteug- —d Schieart^ Zurich. (1948>. 

p-o ‘ 

2) F.Tiiektlv Head buck dev gewertdlcbeo Spree gtec hoik, 
C. War bold. HalU/SeaU % (1953). p 374. 


S p ee w ffctpewl (BUiGtg Cep) • See aader Driomtort. 

l y rawfkSr pa r - 03 (Spr tp* 021 (Explosive Pattern 1903\ 
A demolition charge weighing 200 fl peed during TV .1 let 
military papsee# work. U replaced a ei^ila# charge made 
of picric acid called Spreegfcorpwr 88 { Coleer High E»- 

plneieee <1918), P23> 


Sge em g knrg n e 2t fSpr tp* 28) * (ExpWee Paaero 1928) 
coweieted of TNT or P A io hlpcke * m ■ 1 ■ 2»/a* 

wrapped in «u paper or placed in bait el ice coeiaiaera* 
It wan owe of the demolition chargee of WW IL It wad need 
la* ee-w land (ainee. ae for caetance Ghtnim 43(f). 




DUS War Dope Tech Uneuai FM W5 (1943X PP 129-132 
2) TU 9-1985-2 (1953)* p 275. 


prepend farm, ae die tin gsiahed 


S gri n g mlt ee f - An eieioeim ia pee 
from (he genvn^aJfthiiragacuff 


___ 


odnr Pp 88) (Exploeien 
erk geid CP A > adopted 




wmtmmmMmm 88 (Ffifipnlenc 88 
*»r» 1888). The UMpwa to g 
a military exploniee in 1888. 


S p ree pa w nl Hen 02 (Fillpalw 02 oder Pp 02) (Enploeiee 
Pan cm 1902).The nam e given cp TNT adopted aa military 
rxploeivc in-1902, replacing Spreegmonlrioa 68. 


.oro 


I gfmy h r (Esploeiee Rivet). See general aection and aieo 
the paper of E-IL von Hem, Exploittuotfr, 1954, Heft. 
W.pp 29-58. • ■*.; 

The Get Pat >00*238 given the following competition 
for nee in ezplonivv rivets: /4l (powder) 65, mwaitol * 
bexaaiczac* 25 and tetracene 10%. 


ae N'i uogJy c«r/a. 



Nehel’a 


Spcnwynrvnea 02 (Spc Ptr 02). DrmoUuoo chargp wei 
1 kg uacd ac d>« dm* of IT 1 foe military demolition 
St replaced a similar charge, “Sprcngpntroae M", me 
P A [ Colw* High Explosives (J918 \ p 23 1. 

S prup r i ipa l . See TN 9-I98V2 U953) r p 264 and slno 


(Saltpeter Bleating Csploaave). Aay bl 
taking E and/or Ne aitvam, chare 


. rrp 






t 


V 


Go 


coal nod sulfur, sbeh as blasting black powder belong* 
to the class of Spree goal peter explosives. s 


m * 

S yn sa gafeH . Generic mem for an explosive an distinguished 

from Spree gnu tee 1 - ^ 

% 

* ■ 

V *w»g « wa d » r , Clekfrkche (Electric Blasting Cap, luecally 
Electric Decoaatmg Igtutcf). Two type* of such device* 
era described by Bey ling 8 Drekopf; Sprengaroffe uad 
Znadmittei (1956), pp 222-6. 

• 

Pvlvev (Spandne Powder). A propellant manufactured 
before TV I by creating the ^surface of maglc-baae powder 
gmiae with an alcoholic sola doe of ceotsalite or diphenyl- 
amine. This propellant waa exported to Turkey. 

Another kind of "S" Pwlvev waa a sporting propellant 
prepared by nitrating aawdsai and gelatinising the result¬ 
ing product. 

Reference: 

P.Pascal, Explosifa,ecc, Paris (1950). pp 227-228. 

Sfwvir Race Gem. See Note under Tapered Bore Gum. 

SSV Oirturrtwi«*.pr«.*p*il.»f> A *.fsly ,.pJo.i.e which 
*• banw«( °t» aswaooiuin nitrate. 

Rrlffracr: Daniel. Dicttonnaire 0902), p 737.' 


luxe. The attachment wma used in )ov slotude actacka 
to p#*v*fit the bomb from rico* betiinv. 

Reference: TM 9-198V3 (195H, pp 2J-2. 

(EioheitapuJver or EP), called 
Unit Powder by H.H.MPike : QOS Rept 31-68 (1945) 

pellaot) which contained 1.3% K. nitv.ee or 3T. hydroccllui^e 
sod had a calorific value of ->10-710 kcal/kg.Thi* mixture 

eas introduced m 1944 „ ’•Service" propeJlacu fdt 
f 1 \ t . a ® munll,0lt, . ,n order to minimize the differences ' ia 
baJlisuca previously usually obtained when ptopellauc# 
V r formula were manufactured at different 

pUota. The tnc cap oration of either K oitrate or of hydro* 
cellulose was claimed to <give much more uniform mtee- 
plaar ball mic so (propellant a. 

StWM^*.(Poadi T.e»tVSi« At..i T , Section, Bnu.cc TfR*! 

< 10 - 5 cm L« 1 cb(«p,ob 0 ., 

FES) icKfibcd !« TM 9-198.5-3 (I95J). p 464.conwi,«d . 
a a tar uc 11 attached to « patacb^e. Uhen the akell reached . 
a predetermined position over enemy territory, the time ' 


vkf ftaafrakdlgkalt (Stability), LftW at im dl f keH ^ 
(Stability in Storage 5 Stability of explosives and the teats 
for stability a#* described ta the general section. 


Fuxe 

>far 


70. 


• See "B* Sea brain* and alao uadei 


Sh i ha. Stacbelbombw.' 

|fKMta.k ,U#rriMW.«i SMW (Spike Bomb). Son. 
Ce«»e boot., «.ch .1 die SC 50 SD 70. SC- 250 «od 
SC 500 could be fitted with a spike by attaching it to 
a threaded lug forged to ibe nose of the bomb jut above a 
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(\m*€ <k*« «he cepefltag <harje **d A* ***•*“? 

SrSA% sip SSeaVs?5£- . 
—wsrw? .& ssht te-art- ££? 

•cptorfd *10? m *ua». ««h M Wp»«, Fcc«ci>. Poii«h 

"“'■aTw/ proUrtil. (203 «») •«"“* *'« “‘V.' raf P <, ‘* 
bi« d^irwiiT «!*« FUw PioiccaU..»• *wWI 05 PP 
51 WO oTTU 9-J98VJ. 1 “ Got** dcm *m a *» «» * X ■3 «• 

Leo«b # B'**vre and it was fired bo*l »b« Railroad Outs, 

K(E), (S*« also ***** Fl*»L 

liw ^ mVr •** »r 1 «*"*P^W*. (Compression Te#t„oc 
Btuwtc* T.«, >««» “ Cto ‘ ht * TM<> - T "" 

of tbi* Uad originated in Amcti*. sad. Ge«w»»oy. The Iinrt 

«*«) «*«<» >»" Bwrt«riw» »•«*•»« • 5, ~ t4 T rw **‘*': 
»pp«*M » «7» by H***, wfc.J. d>. 

~ is 1^13. W- . - - ■ *• ■ 

goth of Ib**« mtthad, •■« '***™ 1 * i V Swob-ck** 

(|Ul« I sad 2) sad « the t*««**^ sectionwad*r Brisasc* . 


Refcmces: 

1 ) A-Swtt backet. Schrein¬ 
er). 9f> 363-368 . 

2) A.&*nbacker. . Spreag- « 

0SM«>, pf» II MU 


• nad Spreagaroffe, Barth. L«pei| 

and SchieyatoHe, Rase bet, /JU ich 


Ire* Amawsritlre* Rsm* Nn^fly ^11 of the —l« 
eMuMciow, items faocR ■■ buiUw, w» ; . cartrtdg* »•*», 
etc) d 6epir iQlULBtaodtjw ameufactared »"•••»• 
ferrous «t*fc « iflofTTONiWWI, 1*^. “ckol. 
bn««. gildi»I MUJ. rtC. Dbe to tire aeoit iImimi 
the a bo** metal* which •« <fc* begureiag-of 

VV II, if fouad necessary ® «cptnce. them ' b y the 

ferrous <wul« such m steel ot iron. . 

The toiler*in* ■—Timmoo rite an wade of stc*! or non 
b 7 the Deutsche Vaifcn- and Mvoiriasafehrikea A-G , 
Scbafctup bei Lubtck.tit deictibhl by r|,Fcpioc «t si, CiOS 
Report 33-20(1943), pp 7-22.30-38 A .48-30: 

d) $mE (Spiesioocboj* oit £t **okm) &Ulcc, co»- 
aimutd ot an i«on (#o* »teel) cote ■WfOUftAed by » 
lead packet innwoaded by a e*el err*dope siaemted 
. • oc the oacaidc (pp 17 a* 30) 

b) Sm£, (Inns) I SytOieicboti ■»« Ei^akem 
Bullet, via »i«iUv » d*« S«b£ eacept thnt che lend 
sl<««v 1 was only in *h« wat aectioo. In oedet » com- 
pe»«n for Joan ot weight, the leo*tb of the iroo 
core wnn correnpondjo$iy - incnfaned (pp 17 * 30). 
Hot*: There vere nlao urnof^ierciaf ballet*, one »*th 
* etc-cl core (Spiofftcboia nit Snklkttt) and Motkn with 
» luQftnteo enrbri core (Sfia«**cboe» nit' Stnbikm, 
Gchiftet). They me briefly described «adec SaDnlf An* 


AawfliUM. , . 

€> Sceel fL<»dle»») Bullet, Type Aj,conmated of n 
• itrtl core iwtocaded by « ateei envelope. In thin 
bullet m» attempt wii ntdt to cushion if C^bile an the 
bore) on a ftftt. of pM. Foe this pufpo^r.two tioU 
acre mde in die base of the cost in order to allow 
inflow of fa*et on fkiaf. The cote «u also cnnnelnfed 
and the envelope hod; two cmaochuea, one to key, i« 
to the core, the other foe aits chin* the cartridge cane. 

. It was claimed that the barrel life with thi* bolkc waa 
about 3000 rounds {p 30) 

d/’Steel (Leodleaa). Bullet. Type B.wan * sine-eoated^ 
tuned scael aluA *«b tk« bear in* surface coaa«dermbly 
reduced to comparison with ordinary bailees. Barrel 
life *wkh this bullet was claimed to * about 3000 
rounds, bit could-be increased by lubricating the ballet 

(P 30X ‘ 

Steel Cap mao a lac tare is britfly described os pp' 36- 
7, The cape were aibcasvd and *»«• isteamliy vaniahpd pre¬ 
vious td QUing them «ith the follow i«* redore>:pk scyph- 

ntt 40, Bn attratv 42, Cn ailicide 10. T*tn**m* 3 **d pb 
peroside 55W Steel Oraidje Cane —aw k s efare is Wieflr de- 



' Art 


an sr. 



St*ti 


•JP 



scribed on pp B-16 red 4>30- 

(See also under Cartridge Canes, Steel). 

It should be noted that che Germane developed the 
technique of —skiag sintered iron toilets (see nude* W»tv 
pcullai|ie) sod also a process for coveting die s<wl 
preiectilts” with sintered iron oc steel, deecrfbed bciefly tt 
this work under Tiefbonder Vetfabrea. 

SHch Gewnda. Sec Rodded Bomb. 


SHck 


Stlett — .dprre i ■ ♦ ■(Stick Hand Grenade). See Porere MasWt 


and also 


P 277 of 


TM ^19*V2 (m3). 


SvwH (Stoaite). One of cbe Carbwi«-type J explosives 
—naufd about 30 years ago ha Genre ay and a d m itt ed 
England. \x consisted of NG 68, kieaelgahr 20, wood real 
4, sod lot Ba nitrate with Mg c a r bonat e 8%. To tki# coaid 
be added tore announced nil. or. bud [ Dniri, Die liuansire, 
PirU (1902), p 739 ]. 

in— Matches. According to BIOS Final Slept 1313 (1947), 

these —atebes were a —bctiirf by die Dereaches Zanrh 
wares Uoeopole ? at i.aneherg. No description of match 
compositions is gives. 


S«raekwm«a—liref' ads* Srrwehmittal (Extmadet. called slw 
' Stretcher, Filler or Dilating Agent), la order to cW— 
the akortaga of aromatic nitrocompound exploaivee<w*h *n 
TNT\ the ’ Ge n aa na iwcorpormred tour aan cap la five 

macerisis which nerved to increaae the .Jrelk of the er- 

. * 

ploarre. The —one co m m o w ol wch extends fw were 
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(TiirUsiat ageota, auch as Aa, K, oz Na aitntra. These 
anbaometa were no* inert *»* they supplied oxygen to 
oxygen deficient aromatic ailroco—pounds, such hs TNT. 
Other Gcross extenders, such as Na chloride .being neither 
oxidise** hoc combustibles wetf not .as useful, although 
KC was claimed that mixtures of TNT/NaCl - 30/30 or 
40/60 developed cooaidersble gas pressure on explosion. 

' Explosive compositions in which extenders wets 
-ased were called Enatxapreagatorfe (qt) 

Reference: PB Rep* 83,160 (1946). p 7. 


Ihw Wf K tM* Gwldnacs Systare., See under Guidance 


for Missiles. 


Ifc—bad C 500 (Container for Scsrtenn* Incc□diary • 
Romka), k cooaisted of s -metallic tube, divided along its * 
loagitudii—I axis riato two aecdooa welded together, with 
a ynatcord running alongside the seam. A delay fuse • 
wick a raise were attached to die prim*cord. The container 
via filled with 1200 nan incendiary boxes immersed 
in water. On release of the container, the fuse was 
and, after a short delay, it tired and detonated the garoe 
and the pcireacord. The detonating wave travelled along¬ 
side the seam sod canned the separation of the two halves 
of the container thus scattering the incendiary boxes over 
a car ret. This device did not work very satisfactorily. 

Reference: TM 9-198V2 (1953h P »17. 


5trwctre*f Explosive* (Bl^at Effect ■ Explosives)* At the 
time, of the few fopmm t of rockets in Germ a n y (during WV IIJ 
the military authorities requested the Etummeh Fabrik, 
DAG, io produce high'explosive charges which could 
he used aa m iss i l e a with our being confined in steel casing* 
and thus to save dead weight. It wma suggested by the KriW 
mel Fabrik that material c oasis ting of layers of papdr 20 parts, 
impregnated hitb 80 pc* of molten TNT, previously mixed 
with RD& and “ric7 be used for the cooacnactioo of auch 
projectiles.. The. ocher suggestion was co combine synthetic 
resins (tbcrsMfpUatic and thermosetting) with RDX ood 
to use this au^:,At the HE for such projectiles (Ref 1). 

It ,1s to be i»deed that such projectiles produced high 
blase effect* '(Lsftdreckwirkeni, odcr Luftsi^ss), but 
comparatively low shattering effect, called also vhrissnee 
CBriaaaz). Practically the 'same kind of blast effect was 
achieved with s HE tg bombs constructed by filling a 
tkh, li|k, metallic case, strong enough to withstand 
kaadliag and shipping .but too, weak to withstand impact 
wish carpet. These bombs (called in'the USA the light 
cane bomba) were of very high capacity (above 80%) and 
canned considerable damage by blast effect alone, especially 
is residential sections. They were fused for supevquick or 


The larger size bombs were called ^ockbaster*’ in 
Great Britain and the USA. 


1) aVJSdckUmd* PB Kept 923 0943), Appendix 7 

2) T.C.Chart, Elea—re* of A mm u ni tion. RUey (1946), p 227* 


llwhaarmreh E^Soalvaa. A series of explosives pateared 
st the emi of the Imre century by voa Stvbqarssch of Rsstmt. 
One of his ex plosives was prepared by blending K chlorate 
BO with 0.3-1.0% of Cs csrhonate (or Mg oxxde) and'with 
* mixture prepared by treating the hoc pvlverUed charcoal 
with tar (goudrom) previously dehydrated and deaslfarated. 
5.thni*i, Dictioanaire des Matter** Explooir**, Paris 
(1902X P 793, under Von Stubeareadj. 


Ihm—dtarr (Assault Merere). A sell 
csmsUtiag ef a 989 mm recksc prefsccer 
thee, else u nd er Passer). 


ee PmKpfwVl(E) 


Styphsinshore (Styphaic*Acid) • See Tritin. 


* , — 

Submachine Gun or Light Machine Gun. See under Veapoas. 
The Automatic Pistols (Ms sch iacn pis col ra)-. provided with 
shoulder ansebments may also be called Submachine Gaos* 


Submarine 21. ^ee U-Boat 21- 
Submedne, One Ban. See U-Bost. One Mao. 


rw — . 

were * Suhmadrva, Poeka^. Sec Scehund, 


Subaorlna, Woitsr. §ee U-Boat Valtet. 


Solfuric Acid (Scbwcfc Insure). Pnsparxtioo, properties 1 
sod ascs arc to the general aectioa. The coarser 

method, using « vanadium catalyst, was the “most cbmnma 
io GenBaay, but some plants used <hc old chamber process 
and at least one plant used the wet cool act process utilizing - 
hydrogen sulfide. The Chemise be Dungcnabcik A-G used 
the *o-calie<J Peterson Tower Process L installed by. die 
Luxgi Apparstebau A -G . la ail of these method* soif&.t 
was the primary material., inasmuch <*• sulfur was note 
pleticitul during W 11, a special process (Splitting orC 
Cracking Process) which permitted the teCovcty of sulfur in ^ 
the form of.suiftx rrioxide from waste weak sulfuric acids 
w as developed and constructed by Lurgi Co (See under 
Lurga Cracking Plsw). This new process of manufacture ^ 
of a oleum was used ; by several Gcruuio factories bur tt 
is doubtfui (see Re( 13) if the process would be economical' 
io peace, time when sulfur is plentiful- Another st&lfn* 
saving process is briefly described finder Sulfur Recovery* 
The number of German sulfuric acid plants was very 
great hot the following plants, briefly described to various 
BIOS Reports,may be Considered as r/picai: 

i) A *G des Al ten bergs fur Bergbau- und ZiokhOtten- 
betrieb, Esaeo-Bergeborbeck (Chamber and contact 
process plants) (Ref 7) . • • $ / 

b) , Berzelius Mrtailhurten CtobH, Duisburg-Wanhcim 
(Chamber process plane) (Ref 6)' 

c) Chcmiscbr Ddpgeriabrik, Randsbarg T. (Perersoo 

Tower process) (Ref y)~ * \ 

d) Chetnische Fabrik •• V*t#eUng A ?G , V«Mlat- 

bci Koln (Cl)amb^r process sulfurtc acid pl«*t ioo 
also a sulfur, recovery plant from spent oxides by the 
method of Dr jikob) (Ref 11) .1 

a) Dynamic ’ A *G plant at LeverbuseovScblebusch 
(Coocact process) (Ref 3) • > „ 

f) Gaxwerkc Frankhut a/Main (Vet contact peaces* 

from hydrogen sulfide) (Ref 12) *» ' . 

g) 1G - *Farbeninduatne A«G, Leverkusen (Coo la cl 

process) (Ref 4) ' ’ 

h) • Lrdmroel-Geestacbt Fabrik of D A *G (Contact 

process)(Ref 10) • • ' 

t) Lurgi Chemur X -G , Frankrtxt a/Main (Contact 
process sod Lurgi Cracking Unit) (Ref 3) 
l) . NotfddeUtscbe Affluent, Hamburg (Contact process) 
(Ref B) ^ 

Rcfcreaces: BIOS Fi««I Rtpoct»> 1) 2<4 (1945). *) 1621 
(1947). J) 16)1 (1948). 4) 16)) (1948)? )V 16)4 (1948). 
6) 1656 (1948). 7) 16)9 (1948). 8) 1641 (1940, 9) 1642 
(1948), 10) 164) (1946), 11) 1644 (1948), 12) 164) (1948) 
ud 1)) PB Repr 92) (194)), p 2). . , 


, . 

SwIKw Maoachlsride * Vsf«A<iW« <>** Dynreultw* w*rt P«*- 
pared . btghroiof about 1898* by die QietxJche, Fabrik at 
Vinkcl on Rhine by mixing NG with rubber*lik*’ products 
obtained pn treacipg vegetable otU (such *• Itnsead oil) 
with suffer mooocbloride, S 2 Cly Other ingredients, auch 
»« TNT, P A, etc could be incoepbrured, - 

Similar sxploaives were prepared by 0iel«(cldt. 

^Ref*reac«;J.Daniel, Dictiohaaire, Parts (1902), pp 71 A 134.^ 


Suffer Racavwry fr»s Spewf Ire* Oxides- To* redac* the 
shortage of sulfur (so essential for (he manufacture of 
anlferifc sexd) the Chemiscbe Fabrik Dr Jakofe. Bad l^axnach. 
before W Hi invented a method of recovery of sulfer, from 
the speat oxides which were used , for (he pudflc reion 
oL gases in ihr ^Ucbre-Ttopvcb Proc*sa PUnta or in 


oL gases in ihr w 4aciiee -1 ropeco rroctaa 
the Gas Work*. Oae such iaatsUation was at die Ch««***he 
Fabrik* hesseliog. U was reported that not less Hrea 
63 000 boa* of sallre were recovered aaausUy by this reereod 


c 
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lelte ricwcy. (Se* «*** Lw*» Cfacfcmg 

„ Dr jstab's Process ■ A* essentially as follows: 
t) Four TMtksJ cylindrical rtckrtttd eunccofi, Gittd 
with covers awd each coot*loin* six tayj were loaded 
wick spent olido* (7.5. n»s in c«ch vessel) sod ex-' 
tntted viA cartoon disulfide, at 25- . entering esch 
vessel at the tty and moving by^cavity 

b) Of the 4 extrxrtDf*, 3 *»«« $b* extraction cycle 

sod ooe.off. few charging o* discharging. A* a fre*hiy 
charged extractor was po« on the Ime an extractor 
containing ex-baudked oxide, ,*** taken off , 

c) The freshly chaiged ,ve**el was first treated with 
CS _ rich in sulfur sod (yarn there die »storm ted sola 
welt to * 10 ttw cspAci^-water- heated still for dim- 
tills non, while fresh G ba Ac bead tank entered 
the most exhausted extracts 

d) %h«o the sulfur extraction in the spent oxide had 
pveeedcd to , the economic limit, the extractor _ was 
•faksa out of the * circuit sad the CS* sola remaining 
in jt Removed to the still by direct infection of live 
steam at 6 atm pressure 

») After removal of the last traces of CS_, the extractor 
cover was removed Sod the nest, of trays lifted out. 
I) Distillation of -CS was conducted batchwis*' si 
80-90^ sad the CS- w»s condensed sod collected. ’ 
Vb«n distillation was complete, the tempers cure in the 
still was raised co 130° by direct steam and the molten 
sulfur run (Hit through a jseketted pipe into a large 
shafi».ptorW- : tr?i7 W^jfcw open ag. - Veering of the 
Still was done With woo few. ~” T 

A wots derailed description of this process is given 

H. A.Hoy la «< si. BIOS Fmal Repi 1644 (1948), pp ViOi 


by H.A.Hoyle x si, BIOS Fmal R«pt 1 
Sua wfi . See Bocbdfockpuaipe. 


ocas* »# given 
(1948), pp 5-IGS 


SV-SWH and fermniftR According to CIOS Kept 30-115 
(1945), P II. the 90/IQ. mixture of coocen crated nitric- 
arffuric sc id (transported to tanks made of ordinary sCeel) 
was wad in conjunction with V combustible. .(Breonstoff), 
such as gasoline, in liquid .rock a I propellant*. The above 
•etd mixture wap."known as SV-Stoff. The same name was 
applied..to the soai|bt coocen (rated nitric acid (such as 
90-100%) when used ta rockets. This acid was also known 
as Salbei. 

' 1 

Synthetic XmIiu and Cnadsfons Bird in Germany during 
TO II for the maaufaceare of items employed in a fi—a iirioa^ 
am briefly described in BIOS Final Reports Non 1713, 
1794 sad 1793(1947). - • 


Tslfua. Aa experimental btlupid rocket designed to be 
fired in group* of 63 from a launching machine known 
as be pMMrk The missile was about 2.1 ■ long and 
10 cm m diameter, provided with, n warhead coutsining 
J00 | of HE* It was propelled by a liquid fuel (Vised) 
nod s liquid oxidizer (con ca a cm ted nitric ted). 

References: r 

1) CIOS Rept 28-56 U944), pp 24-i8 

2) TW 9-1905-2 (1933), P 223. 


co be 


Tapered Rom Cm (Vu/gebohmng GeschStx), called also 
Gerlich Type Gen, or Roduelep Iwa Gee 

was developed i*.Germany io (be early stages of TO tL 
Its barrel com* is led of ) sections (starting from the breecb)r 

a) Cyliodricrl seCtioo, sack ss 42 mm bore riimtft t 

b) Slightly coni cal. middle xeedon *nd 

c) Cyliadticsl section, such aa 28 mm bore diameter. 
There were also ghas.witk diameters 28 m or 73 w 

for (a) section and 20 mm or 35 mm for (c) section. 

BecnsM of ibis construction, the projectile which 


bad a spool-like body, was squeezed to a smaller diameter 
as. it pasaed from die breech to the muzzle.»Ilie idea of 
this gun was to present a large-cross-scctiooal area of the 


projectile to the propellent gases, and to presea: a small 
'cross-sectional area the atmosphere ic order tr> reduce 
sir resistance and thus increase, the muzzle velocity of 
the projectile, it was claimed that the moat valuable 
advantage of d^u type of gun was the possibility of'rt- 
ducing cbe total length of a bore almost to ooe-haif without 
any changes in maxi mum pressure and muzzle -velocity 
and preserving .almost the line weight, of projectile. 

Although this weapon was light and gave comparatively 
good armor*penetration it was given up for the following 
reasons: .... 

a) Its manufacture was very difficult 
0) It wore out too rapidly 

% fc 

c) Us effective range was rather abort. 

Some of the tape red-bote guns and their projectile* ore 
oo display at * the Aberdeen P coving Ground Museum, 
Maryland. C * — ' '■* * 

A. short description of such guns is given by: 

L-E-Simon, German Research m%ocld Wax U. 

J.WUey*, N Y (1947), p 189.' 

Mote;" According to 'b. Engles burg. The OnkiMcr Set grade. 
May 1944, p 312, the invenoar of tins pxa and its projeetils 
was an American boro German engineer, H.Gcriich. residing 
in Kiel* He worked .on (he' developmsni of high velocity 
weapons and projectiles from about 1920. and m 1932 - 
be demonstrated at Aberdeen ‘Provin* Ground, Md ■ rifle 
firing a .missile with a velocity of about 4443' 4 ft/ftec* c , 
The rifle was not accepted. Ai*e» this Gcrlich worked for 
the Germans. The first known combat use of (he Gcrlich 
principle was made in the 4-7hi** campaign. The weapon 
employed in Lybia «.waa-the 2.8/2.D Pak. a light antitank 
gun mounted oo « two-wheeled carnage. In chi* gun- th# 
firar 18* of die barrel, beginning from the breech, were 
of caliber 28 "W, the next 9" the f-nrl hsd a rapid 
taper of .022* pic l* and in the laac ?3 a of the barrel,, 
the taper decreased to .002*/1*. The projectile .had no 
rotating band or bouircict, bot instead bad two skirt-like 
flange* extending away from the body. ''During the flight 
of tfre shell through the capered bore, the skirts coll spa ed 
and a nearly smooth shell of about 20 mm caliber emerged 
from the made of-the p. It was claimed that a n tr i e 
velocities op to 6000 ft/sec could be achieved and thru 
armor penetration at 100 yds was 70 mm for hard steel 
•nd 76 mm (3“) for machine* We. plate*. , 





Note: According to TW 9-1983-3 (1933), P 360, (he Square 
-Bote Gw* consisted of an ordinary rifled gna^to the-muzzle 
of which was attached n amoqtb-boce capered ettruioo. 
This mesas chat there waa a difference between the Squeeze 


This mesas chat there waa a difference between the Squeeze 
•Bose Gun and the Tspared Bore G*. The projectiles west 
istarch* ages blc in both cases. The *gyas sad projectile* 
called "Sensess-Boce* by the Americans were called 11fH*- 
|eha“ by the British. 


Tapered Bare Gvn Prejectlla mr GarllcK PrsjMVlk Accor¬ 
ding to E.Engieaburg. Ordnance Sergeant*, Msy 1944, 
PP 319-13 the typical Gcrlich projectile sack as cbe Armor- 
Piercing Projectile Type 41 <*»fr 41) used in the 28/20 ass 
AotU^jk Guo (2.8/2.0 cm Pak) consisted of the, following 




j),? tungsten carbide core which bad a diameter a hour 
half the caliber of cbe pai *£ cbe oozzJi uxdi icft^d 
for the actual penetration utco cbe usor * * 

6) A • thin lead sleeve which covered • the core and 
held it in place. The sleeve served as a Rubric ant 
for the cow when the skirts were «epai«til| horn it 
os impact 

c} A magnesium alloy ballistic cap which fitted mmaggLy 
into the forward skirt and. marred as ebs nose of dut 
projectile. Oo impact die Mg alloy produced a flash 
»h*h permitted observation of the firing 


I 


i 
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Notes The Mg cap was .not used to all capered bore pro- 
jccolea, as can be seen from the drawing of Pxgrp* tt 4 j t 
la this projectile die cap is of aluminum and 3U tracer 
eowpeiuo. fitted, mto cbe U.e of prejbcriie, permitted 
observation Of die firing. 
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<0 A forward skin, which wgi’ made of * xoft^roc 
/ °r fildiag metal and served aa the bounclet of cow 
veoDonal projectiles. The skirt extended as far back 
as the base of the core end was. provided wiih 3 dr 
mere equidistant boles. These perforations were in¬ 
tended to decrease the mass of the skirt and to allow 
air to escape as the akin was squeezed back sod 
down into die recess in the projectile casing while 
unveiling through the banel of the gun.- As a result,' 
of this squeezing the diameter of projectile decreased. . 
Note: In c entrant to the Di since grating Rotating Bond 
Projectiles - sod to some Sabot Projectiles, the bands 
(skirt) of the Gcrlich projectile did not break nor detach. 
They simply squeezed to the diameter of the .muzzle. 

e) A tear skirt, which was made of a soft iron or gild* 

. iog metal (which served as the driving band. of coo- 
ventioaal projectiles ) extended aw*y from' the body 
and was ■ queried down and back in travelling through 
the'barrel. \ - ^ 

Note: The penetration of the 2.8/2,0 cm Pzgjr into armor 
plate waa about 3" »t a range of about TOO vard* atd a 
muzzle, velocity of 4600 ft/scc. For the 4.2/Z8 cm pzg» 
the penetration was 4.52* at 200 yd and a muzzle vel ol‘ 
4600 ? ft/scc, snd for the' 7.5/5.3 cm Pin the corresponding 
values were 6.67", 500 yd and 3936 ft/sec. In sli cases 
the guns wete antitank, such as 2.8/2.0 Pak, 4.2/2.8 Pak. 

Somewhar different' was the construction of the, High 
Explosive Projectile, such am the. Spr#r 41. The forward 
-pan of thia shell was flat and ./there was no-ballistic 
cap. In place of the ewagsema cm chide core of. Pzgt 41, 
s the interior of Sprgr 41 was filled yrirh ■ HE (sad* as 
-.^Cvclonite) which was provided with.* point detonating fuze. 
Ta*. forward and rear skirt* were, similar cb those of the 
Px# 41 and served the. same purpose. Tbs hu« of th** 5prgr 
41 was bofWTsafc snd before firing a tidrif coil spring kapt 
two haif-collaira squeezed againsc th* firing pin. thus pre¬ 
vs* an g it koto being ^depressed. In flight,, the cctttlifuni 
.foece created by the roipuoe of the ptofcctike forced the 
two half-collars ihut, add the,, firiog pin was then ffee 
to vote reward me dc coos cor oa"’‘HDMC(. The Sprgr 41 
was used agautst personnel son 1 immaterial targets. 
Note: The above described Armor-Pi crcm^'pcojectiles 
bad arrowhead" destgo heads and for .this reason 
classified as Arrowhead (Needle Point) Projectiles (q v )» 
The advantage* sad disadvmscages of da*- tapered-hoi* 
gr^a*d its projectile are listed shore tmdxt Tapered Bore 
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’'ft* ptn\tculc* uaed »» tapered-bore g“*s aA *° 

described in tivs following /to -,x fl >/38 M 

I) R J4«l)cofiir;, Pic Aran Tech Rept 1326 (1944) (42/28 » 

IbW. 1578 (1945) (75/55 HE Shell 
la T*pc*cl Bone Goa, P» k 41) 

J) A.BJ5?hilIin«. Ibid, 1579 (1945) <75/55 — AP Shell 

for Tape red Bow Gua. Psk 411 . . 

4) Dere * «** Ansy Tech * Manual, TM 9-19B5-3 (1953X 

pp 371-J72; 28/20 « HE, 28/10 u>. 42-28 «a HE «d 

42/M m AP peojecrile*. 


HE and 


Ta W i. See trod** Triloon. \ 

T««« bwll rating Ftera. Msrh,50 ItasfcWw ,s»d Taj** 
IrS&arflMl described in TO W8M (1953). PP 7& 
B4-5 (Se* also and** Flow aod aider Moikotl. 

TeUtadewg (kcmnni). See uodcr Cotdke Charge Caaiog. 

T*l«r«d**ew Quid***# Systran fs* Ml*»<(•«. See. u od*r 

Guidance System* lot Mrasflv*. 

• /• _ * * • > 
i * * ' * . • 

l * ' ’ ‘ * 

T»|le*epfsrs»a Wtf MlitUwkl*#. (Plow Ap- 

(Mitot Of H*»t# W* Mi*M>s Machine).: A* sppuratue auicabl* ^ 
lor mixing solid "and" liquid ioff«di«tt - ol exploaivea — 
propellants and pyrotechnic • composition*. It coasikeed 
ol s Targe hoeixoaml, cast ifOB,“steam-jacketed, cylindrical 
pan oc (rhicb the material* »«*« ploCfd. These wow 
embed nod niied by tb« combined action of a lon*. mmU 
diameter, horizontal tpller («ud« bo a ooa-sp*rking 
■astai, such u Co, braas, of Al) row in* around the c cater 
of die baa* at the rate of ca 3 rf»m and a acriea of me rape re 
(aadr from noa-epnrkmg metal) following behind the toilet. 
Tbf scraped material was regrobod by the roller and diet* 
again .res craped and thia action cootiaued patil all the 
ingrndieora-were well mixed.' 

Tbn apparatus wan man old before VW U by the, Gebr 
Bur berg, Uertmann. and cpuld be operated either in tfe« 
cold, or, heated by steam. , 

$ur«h»d»«. St!>»•»- “4 Spr«*«.<o(fe. L.ijwi*, 

(19)5), pp )0J-2. ' / • 


T.J(ar«i». (DilMjkc Lud Mioa).Acc%«lia« tu, Sine OUf 
1) these mines gave the Allies considerable troeh^ehrau gh¬ 
oul V* U. They went sufficiently powerful tt^pwt a tank 
out of action and to wreck almost aaycxber vehicle. The 
first of such A/T aincs, c*M f dlanlm 15. was made 
ol steel, while the model* developed towards the cod ol, 
W ll were made, oi, Son-magnetic materials to render 
mine detectors ineffective. Some of th* latest mines were 


repotted tx> be remote-controlled bi it U not known whether 
they *ftt K«u*lly used in combat. .* 

The following models ace described in Ref 2: Teller- 
mi.* 35 A/T (p 267); Tellemine )5 (Steel) A/T? (p 268X. 
TtUmmiao 42 A/T <p 269) and TelLmainc 43, Pil*. A/T 
(p 270) (Pilx we mas washroom)* 

Essentially the body ol the mime was a circular, .flat. 
dUhdikv form with a hole in the center of (he corn. Thm 
body wi* loaded with 11-12 lb ol co m p re ssed high es* 
pkxsiv* (auch as FNT) sad an igniter was screwed into 
the covet,' A second (floating) cover whs held down by a 
metal ring attached to the body and was supported in the 
center by a heavy spring. A.pmraeaje of 200-400 lbs on 




the "floating* cover was tefficient to depress it as well as 
the igniter housing. The pressure ol the bousing oo the 
cop of ch* striker sheared the pin which held the striker 
in the cocked position, thus releasing, the striker spring. 
As a result of (his dye striker sec off. the percussion cap, 
detoaacor, booster and the main charge each as of TNT. 
References; « 

1) L.E.Sinaoo, Gcrnma Research is W U, Wiley, N Y 
(1947). p 188 

2) Anon, German Explosive Ordnance, Dept ol fee Amy, 
Tech Manual • TM 9-198V2, Yaabiagcoo, DC (1953>, 
pp 267-70. 

(Sec. alao under Leodmisca). * 


Tearing Gallery (SchlagwettervernwcbaDecke).See general - 
section^ under Galleries,' Tearing, aad also thia sec:tins 
under Vereact* an srreke. • 

Tnfnn odre 1 X-Stnff {Tecranitromeihane, abbreviated in 
this work sf TcNW or TeNMe). A detailed description 
of the ‘preparatioa. properties sod uici ol.TeNMv »a given 
io the general section under Methane. Hie following de¬ 
scription concerns the German method of preparation and 
uses of TeNMe. 

As the classical method of prepo of TeKMc from sesde • 
anhydride and nitric acid .(see ceocral section) is very 
- expensive,--a—uewimethod vraa developed during WT --U 
by Dr Schimmeiaehmidf (Refs 1. A 2). ' I’he laboratory scale 
pfoecdurv Was as follows: 

In an ali-giasa spparsius, acbcvnmaacsiiy re pm need ' 
on cbe enclosed drawing,, sccryieoc eeacted wich nitric 
a*id to give oitroform and the aiimrt oi oitroform and 
attric acid yielded TcNMr oo bmcrag with ittlhnc acid. 
The reaction was believed to proceed aa follows: 



5* 


CHJCHtJIt'W,. =<0 I N) J CH,CHOtH a O 

(O.N) J CHlcHO*ri2iO > = (O a N),C-CHO»H a O 
(O a N),C.CHO + 2HNO. = (O^.C-COOH ♦ 2N0,.H^) 
(O l N) 1 C.COOH = (O^N) ,C31» CO^ 

(O^NJ.CH^HNq, =<0^(1-tH 2 0 


CH:CH*6HNO a '=40.N) 4 C. 4H,0* 2NO' a 4 CO, 

■ Ab»i» 60% ol mcecjrltat meted •> ibr. ud tbomt 
40% mltnni comfiru oziduioo .ccontia. so Sc raaarioa 
CHJCH + 10HNO,= 2CO,+ I0 NOj46H^Q, » 


» * 




/ 


% 

all equation could be represented byr 

5C 2 H 2 * 3SHNO ,= X0 2 N) 4 C ^ 24H 2 0 ♦ 7CO a v 26NOj . 

r 
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•- Thc '" 0, "7 of nKroger, dioxide ud ol uncooeetted 

onne acid »«• about 96% of theory. - ” 

> *** procrdu " r acetyleoe gu. C 2 H-.o„ iorraduced 

at the lower, po.ni of the sy.rem at the lafe o( 93.5 liter. 
p« bou. a 0 d the n,mc acd (98%) coota, n ; n . m „ew,c 
“* * catalymt, fed „ lh e rate of 2.4 liters per. 

Note: The cataly.t iraa P«e P ared by dia.olvio* 70 * of 
-ercofy u about 300 ml ol 8?% oiuie acid, addin. 300 W 

T "rf' n ^ ‘° 1 “?*■«* «’*'• "i»«c acid. 

T»enry ml of d>i. IO Jo .a. added to eery 10 litera of 
70% oi trie sod fed* 

By citcuiaring .chid water through the cooling coil 

10 * C 2 ° d » tempera rare' 

-a *** maiouuoed. Tbe solution of oitroform in nitric 
a^d overflowed from cbe circulating system to throe nitration 
vessels (3) placed m acnes. each oitracoc being heated 
.by a steam jacket* Tbe suJfunc acid from the TeNMe mx/.fw- 
A^ cr (3> together with the nitrofonn mixture flowed’ 
ino^hc 1st nioator and the ‘ tpirimrnvn.H,.*^'' j 


intone 1st rioator sod the ' cetranitrometW^ 
/cmsinjog acid overflowed from rhe Vd nio-sro^T The term 
per* cure in each oi tracer was maintains**-at 90®^^ the 
contact time of nitration was about > hoiirs. Each nioaror 
, •■• provided with a reflux condenser for returning TeNMe 
•Sd HNOj aa well sa any coadmfkabic gasea such aa N O # 
The w«hn mixture leaving the 3rd nmacor quf^klt 
separated, in (4) sa<t^e cop layer of TeNMe was fed 
continuously to the' purificaaoo tower (5). . The • feed of 
sul(roic scid to ctoc purification tower (5) was 1.7 1 
per hour and the run-off product was charged to. the Oitraiors • 
()). Put* TeNMe left the op of the purl flea uon cover (5). 
x at the rate of 44CM60 g per hour' and was collected in 
a tank ( 6 ). . ‘ 7 

The of^-gases of the nitration system faucb as N 0 
C0 2 w.ch small amount, of HNO^ CXHOj € . CH(N<?^ 

ud P°***6ly uotracied CH j p... r d U, ,b. p.nfic,,^ 
column (7) which waa divided into 2 sections. Id the lower 
section the last traces of C H were removed by scrubbing 
wab warm nunc acid (cAtfining mercuric nitrate) fed 
SC the rate of 2.4 ! % p*f hour. In the upper section of cofmm 
(7) •nitrogen dioxide and carbon dioxide were separated 
by .distil 1st* on and tbe ditto gen oxide was condensed, 
ra Che pure fora, by a mixture of solid CO / sod acetone. 
rh * •«« aciubbA-in a ymailer 

colurpo (8) by cold nitnc acid (to remove the Uat traces 
of aitrogen dioxide) and the nitric acid nin-off way fed to 
colamp (7),. whereas tbe C0 2 was allowed to escape. 

The nitnc acid (which contained sulfuric acid, aitrogen 
dioxide and tetraoitromethane) was sepsnted from sulfuric* 
• c ¥ ^3L distillation in column (9) sod condensed in tank 
(11). The residue .ccosis ting of 70%. sulfuric sc id .was 

* coaceattsccd to 95.3% siresgdh in the Pauling colum 

(11) a*d collected in task (12). . 7 • 

Note; Although the attached- diagram indicates a continuous 
Systran for the separation and concentration of mixed 
acid from the separated TeNMe, the process was actually 
coaducted batchwia^as sufficient m/trriel accumulated. 
TeNMe waa propesed aa a bese for very powerful sad 
bnaaat rvpdosivcs, called we Germany Tatyw Spvsnfstaffs 
(1 ▼ ), nad also as an. oxygen carrier in tin aid; rocket bro- - 
P«llant» to replace the. corrosive strode nitric acid. Due 
to the fact that die free ring point of TeNMe ia fairly high 
(about 14 * O, it waa . proposed by Ocs Schuixheiss sad 
Scbriaaelackaridc to mix .70 psm of TeNMe wkh 30 p of 

• tetroride. This mixture bad a freezing poise of 

• . » %li soa-cocxosive, provided no moisture was 

pfeaeaC k was proposed to sse this mixture is Y-2 rockets 

(W2V si- % . 

itvfeiewces: 

1) lUEJ Urk a r dsmi et al 9 005 Repem 25-180*45); pp 6-14 

2) turner et sl, BIOS F-sl Repeat 70 (2946),; pp 1-6. 
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IgMagflfsffe (Tetraaifrnmsfkate Explosives), ft *iu 
used wader Erases.preagstoffe (hac.dwv so the scat, 
ga ol TNT omd of ocher high explosives, eke Genas si 
dsriag If 11, u imgredieara of explosive arixtarea 


V ■ 

aubaraaecs which were not ex plosives.. .Among such sub- 
stances was TeNMe (cetraiutiomethsoe), called in Gerroacy 
Teian, a liquid waste product of the roanufsecure of TNT- 
The first Tctan mixture consisted of very finely pulvcri 
iced i.luflunum (cslled P^ichfiff) , impregnated with 
TeNMe,-and s vmail • mount of the following substances; 
a bydt^catboa ricb in hydrogen and a consolidating com-' 
pound (ailed ’K^, which waa s high dispersion of silica ^ 
prepare^ by a special process. Tbe hydroesrbon was added 
jo twyer to increase the-sensitivity to initiation. This 
Tetao explosive was a soljd possessirig c - rory 
blast effect and a comparatively low velocity of detonation. 

Explosives, with such properties were found to lc suitable * 
for^inderwater explosions (Ret 1). 

'Ocher explosive mixtures consisted of Tetim with 
liquid or .Pulverized “carbon containing substances, *uch 
hydrocarbons, coal, charcoal, nitrocompounds, etc. 
Spme of these mixturea were mory' powedui and bcisant' 
than TNT, P A j P ETN or RDX , aod went particularly' 
suitable for underwater explosions. ' 

Considerable work oo this subject was dbbe by. Dr 
A.Stettbacher (See general section' 'Under Methane). One 
of the most powerful »and bnaanc explosive^ known ia 
a mixture of Jecao with (oluctvc. Its yeiociry of, detonatioo 
is about 9)00.m/sec. »■’ * ' “• ‘ 

There were also explosives prepared from derivatives » 
of TeNMe. as for instance ,d*c perchloric eater of trinitro- ' 
ethandl. The trimtroecbanol (m p 70°) warn prepd by con- 

deoaaig nitrofosm (derived from TeNMe) with 40%. solution 
• of formaldehyde. ^ 

References: 

iifflS Lcspxiju 

.Su P SW*. sp " Qr tod Schie “» ,ff «. ^ 


Tvfrorowa (Terrazen) was pcepd in Gerinany utilizing the 
same equipmchc aa used for pro pa of L A and L Sf- 
The procedure' was as follows^ ^ ' r 

a) Tq a BoJucioa containing 4.0 kg of Ns ftittltcr arid 
1.3. liters oTbonnsl acetic acid in 60 liter* of water 
, preheated to-50°, was added gradually sod with air- 
agitation 40 liters of an aqueous solution of 5.) kg 
of axainoguanidioc sulfate. The addition took one hour 
W^After stirring jhc mixg*re^ for an additional hootM ' 
50 and for 1 hour at 20 , the reactor was tipped act* ‘ 
tiro coctants caught oo a filter cloth made of horse r 

■’ 1 

c) Afterwashing, the ppt ' with several poctioda ol .. 

water, it was dried in the same manner as described 
under lead azide. This gave about ).0 kg of dry re omerp* 

d) -Boiling the mother liquor for several hours was * 

sufficient to destroy* any waste rrtxacNtoc remaining i* 

it. ^ 

A similar method, used at the Fabrik Volfracthau*,** 
Chemise he Erzeugnissc and at the Stadeln Fafcrik^ Dynamic 
A -G r is described by Sheldon (Ref 3). in this description 
the following details of the method which are worthy of men¬ 
tion are gives: 

A. A solution of imioopnaidiai sulfa re <5 kg p«x 40 1 
of water) was neutralized (to the litmus paper end point) 
with either acetic w nitric acid sod then added to .a pre- 
Hrated solution, of Na nitrite (2.5 kg per 50 1 of water). 
If the additim late was rapid, small, slow seeding crystals 
of Tetraceae were produced and if the addition,, rate wag 
slow (2 boors), larger and faster settling crystals resulted. 
8. The dcta*lbd procedure was as follows: A temperature 
of 50 to 35 C ess maintained through out rhe entire reaction ‘ 
period which was allowed w proceed 30 'trunucef after 
^h* Isst of the aounoguanidioe sulfato solutibn had bees 
added to the reactoc. Then the agitator wa* stopped, 
thr product allowed to settle and the mother liquor removed 


t 
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* I 

<?. o« the Brother I iqiroriooe 4U"*"" . 

»*t«o tad ttea she precipiiste w»a t Gutted from Ox 
tilted P Bicroc cm to * large cloth supported on *“***{ 
driiaage filter (a* for le*d **deh After three 
SSS-A wtt«, the cloth wu folded ore, *« »; 
ciwe aed-dre ensemble placed in * pi**«c bucket *> he 

transferred to the notate •««. , . , 

D. F« Trtnctfli;, >Sich hod <o b* dned P«o* re ose, 

th. wetting on the doth we* (©U treed by 

t<M* 96* ethyl aicchol containing ***** methyi dcodol, , 

After dttjdrawith atettel. jta W 

the Mhnal which me then pUced re e pleeac ****** 

it'ad transferred to the ere*. , . 

E. The yield oi Tetrxceo* when using 4.0 kg of fcwao- 
gumatosn* idhta wee 2.6 *» 2.7 kg. 

The foU<reiax periling ®fo**«* coo retain* Tetrecene 

„ |” pJfednT Mkw* !*> 50/40, t m*J (o< rig« P>*“ 1 
eamidna*: Ttttncene 3* Pb styphrre* 40, fes oiwew 42, 
C* niHcUft 10 sad Pb divide 5*.. ; "l ’ „ _ 

VV Mixture foe u«« *n 20 wen mJ ?/ «,«• - 

well n« in *«*• larger *helln»eaa*is«*d of 0.30 g oi Pb* 
lid. 92.5 4* Terrene 7$* pMMd *t 10^ ^ 
over 0,03 g‘oT anwaxad PETN pressed •** 300 kg/cm . 

UL Poking Mixture* used foe pistol and title carmdgws: 

Ttfrncwn* 2-*i Pb *«idj #>"”* ®*i«JKS« 4CM *’ 
raJBeWe^lT, Ph pemwde 3-8 *«4 Sh *»U»de 6-9**' _ 

TfD»ctM wee *xed is initiating niiniMs celled M* 

_ Am . * 


(See also Tatreten* in the genera* section). 

Reference *i ~ ■ 

,)PB *•«».« JUM7>.3~t*»a 

2 ) A^wukadwr, Sjmr «•* Sckiwtofl.. Zmtet (1948). Pp 
9An*d 107 

3 ) L.tt^*aWee, <30* R*P 0 « 2 MB (1943), py 9, 11 A 
1V14. - 

Tatrw4>t4«lx (Tetre-Oi-Salt), described is dm general 
lectio* a* TecreMthyXemMoeiim Diaiireee, *u prepared. 
lm Ge*m**y by dissolving the (*e« below) m 

hot 60% oitrfrc skid and allowing the soletioo to cool. The 
cry a tala obtain*! by filtering were dried La e newe. 
The salt wee stable et compererures ep to 100 . lte mixtures 
with a—anataw eitrace and a swell awowet of RDX were 


with a—a no tew nitrate nod a swell 

lowed to be suitable for filling Project 
(See also grew ml section). 
lUlvttact: 

PB Rej* 78,271 (1947), p 22. 

ro*«eb*4re4e#e* (Tetmhydfofmnee) 
lasers! section. Tetrebvdro fores e 
were produced daring IT II W hr 


described in threGcrosao section under Hero geo - The power 
of' tetruaicramiaopeotaxnethylene dinrtiate, as iudged bf 
the Tmuzl Test, wee cUimrd t* be bighe* then for 

RDX. ■ 

Rriwoce: G.Rbomr. PBL Repc 83,160(1946), p 16. 


[ ■fereecat'ClOS Report 29-12 (1946). 


DlwHrwte 


deva Nitres* 


lowed as 


*A«t T. This composed mm eoggees t 
of tcybritn ceecaiaing 8*$di but 
seds factory a* dl ws lh y lat hy U ee dir 

UlWi, PBL Rapt 83,160 (1946), p 16. 


X 4.4,8-T et rwlt r wal a *^,), 3,7, 8 »w > tww*f h y lwwwl,9-dlwltTwth 

(O^JOi^-NUfO^CH^NOj-CH^NtNO^Ol jHCHOJ- 

CH^ONOj), ctyatela, w p 211°. Mk» obtained - during 

¥T U «a a by-peodect of e aitt snw of RDX eaieg eldest 
the E-6alxor X'SaLx process. Both of ihe a r pfsctsstt ere 


T.ttTwtiTTocwhswi odor G«lbad)l ‘ (Ttusoiaocubuolc or 

. Yellow Flour, abbmriaced to 4»ia‘work as TeNCbe^ Its 

. prepara non, propetics ' and uses ace described m jh* 
general section under Carfcwaoic.* 

TebICbi was proposed during WV U in Genoaoy ss a soh“ 
stitute for ^4*ck,powder to iilumioacine 3a*e‘s of the rocket. 
type (Ref 1). Doe to the fact chat TcNCb* was otw-hy gto- 
*ri>pic and aoo-ccrrosrire it was expected to cocnpletely 
replace the black powder in igiutcr coro^tositioos (Ref 2\ 
'' According to Ref 2, tbe Gennana, poor to 194), used 
black powder as the main ingredient -of chew pyrorrcboic 
*Mtermedutcc* igniter compoaitioas sod it was obaerwed 
that ieir storage in contact with magnesium contain.a| 
(l«R or alar compositions (such as Mg 20 , Ba nafrate 3? 
sad chlorinated—polyaioyl chloric reaulced in de- 

l^riocarioo of tbe pyrotechnic d«?e»ces. Tbia waa caused 
hy the rnceraction between the sulfur (of black powder), 
nfagneaium <of the tloxe or slal) and wn»(ui< (of straosphere), 
|bkfi| hydrogen sulfide sod magnesium oxide,.,.Qo further 
storage,' the hydrogen sulfidea cracked (he lead malts 
(such 'as Pb mxide or Pb. scyphnatc) * of the pamcr thas. 
tendering cheia un service able, v , 

-to—iroid"^" dritMctioi ia storage of 'pyrotechnic 

derive a containing magnesium, it- whs priyuMu, iO *1943, 

* do replace .the black powder cype "loterroediate* coo* 

poaition by -the following mixture: TeNCba 50, K attest* 
40 sad A! po?cd« )0%- * 

References: 

1) R.E-Richardson, CIOS Rept 2VI8 0943), pp_2**- \ 

* 2) R.j.Eppig, CIOS Rcpr 32- / 36 (1943), pp 14-15, 


•ttan* (TeNUeX See Tessa odsr X-StoH. 


Ir.UIw. 1 ,Tb*»- 

aitrodip)M,Tl,*tae-wliMe T*U-.» Flow S>. See *,«et«l 
■ ectioo tio«i Dipbenyl«U»«- *« »» pro^eetl.dmin, ¥W B 
ia Genu;, •• • luUun* *o»_ Week pwder (See 


GP Powder sad TecranitrocartasolL 
Reference: CIOS Retx 23-18 0943). PP 27-28, 

TefrwSwJt (Teirs-Salt) is described ia the general section 
under Tetrawwthylmsynoniuw N> trace. This substance is 
not as explosive by itself, but it forms powerful explosive 
.compositions when mixed with oxidizing a grots such, as 
ai traces. It wss prepd in Germany in the-pure state by the 
’* interaction of methyl nitrate with txiweihyUmine. Thewix- 
lorti, of Tetra-6slt with nitrates were found to be suitable 
- tor filling- projectiles sod for ‘wsking propellants for 
emanoo, as well ss for rockets. 

References: ^ 

i ) P» R«pt 85,160 f 1946) 2) PB Kept 7«,27l (1947). 


Tnrwjsl>fwd»lwa (Terra-Sslf-Perch lo s st r) , This cow** 
pound practically iasolubie in water, was obtained by 
treating TETRA-Sslx with perchloric acid. When ignited 
the substance txuaed with a snail'blur*fe-wbice, sparkling 
flame. This behavior suggests that it aught be useful it 
pyrotechnic, cosiposidoos- 

Reference: *PB Rept 78,271 (194A p 21J_ S' 


Tetryl (2,4,6-Trioicrophefiylinechyiaitraaxiac) is described 
in the general section. Used by the Germans daring V¥ II 
as s sub-booster in some projectiles and as s bursting 
charge in some Imod miaes*) 

Following ia t brief descriptios of the sesu-caarinao«s 
method of suabccan ss used sc (he Troisdorf FaUrik, 
D A *G . The isstal l mcioc coax is ted of -two stainless steel 
extras ora, several stabilisers sad one crystallizer. 


•* 


5 


* 
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a) After adding 60 liters of siized aitric-sulfurjc acid 

%t> the .first vessel and * starting the agitation, the 
aitratio* *s» tf conducted by continuously adding equal 
volumes of a sulfuric acid solution of din i trocar day J~ 
aniline and mixed acid, as above i The uaftps imv. was 
maintained at 40°C ^ ^ Jrfc, 

b) The slurry of cetryl sod acid w*a md epatinuousiy 
into the 2nd vessel where the temperature was maimaiaed 


into the 2nd vessel where the temperature was maintained 

. M 25 ' - * . . 

c) The corn rot a of the 2nd veasci were mo continuously 
through a -stainless steel sleeve where erode tecryl 
separated from the spent acid 

d) By means of s large amount of water, the. crude 
tecryl was transferred to b series of stabilizer* where 

% S« 

it was washed, first with water, then with a dilute sods 
ash solution and again with water 

e) The moist retry 1 was reccystallized from acetone 
by a apeoial process (very vaguely described} and then 
dried and screened. 

According to BIOS Final Kept 644 (1945) Tetryl was 
also used ia Eachhacb Gas lea a Electric Delay Detonators 
manufd at the Troisdorf Fabrik, D A -G . 

References: 

I) PB Rept 95.61) (1947), Section 

•?>p*sobachyx !i 3qvywrv*wvi.%b*vsV:t)94*^ -TTrTl. 

8 

• Thor* and "loci" Mortars were actually heavy, short 
barrel howitzers, designed by Krupp Co fot the - destruction 
of very strong fortifications, io some ways these weapoba 
resembled the Big Bertha (420 mm = 16.3") guo used during 
¥• L The Thor sod Karl weapons were furnished in two 
caliber*, 340 bus and • 610 mm, The 610 mm barrel was 
8 calibers'long arid fired a .4400 lb shell to a distance of 
oeady 4 miles. Io older to increase the range, the craddle * 
was modified to cake a smaller tube. Tbia gave a >40 mm 
weapon which fired a 3310 lb shell to a distance of about 
7)4 -wiles. To increase the mobility of each weapon,, it 
was mounted oo s modified pzKp/w IV, chassis (See also 
under Panzer). 

Reference: G.B.Iacretx, ’Achlung Panzer", The Story of 
German Tanka ia FV 11, Great Oaks, RD 1, AbetdecQ,Md( 1948) 
Note£ According to die ** Enemy War Materia is Inventory 
List , Supreme Headquarters Allied Expeditionary Force, 

cS * e ^^9°° designated K«H Mrs or 
Kwri Gar we was made la two sizes 54 and 61.3 cm. *' - 

...... -.*-%• * ' ‘ ‘ * ' " r 

T h yadevlt (Th undents )A permissible explosive manufacture , 
«d mt the begirmiog of mi* century at, the Schlebuach 
Fabrik DA-O and introduced into England under the 
same of Cast It a. It consiated of Am nitrate 91-93. TNT 3-5 # 
flour 3-5 sod moisture 0.5%. . 

Reference: t * 

J^Daaiel,.. Died onus ire de* Manures Explosives, Duood, 
Faria (1902), p 767. 

• . • 
e- " • • 

Tlef Wd ir Verfahma (Deep Bonding Process). This term 
designated s method of deep v§riacv trcstaient of sintered 
metal projectiles developed by Dr V.Duffek sod collabo- 
ratocs. The method wa* claimed » diminiah the* wear of gua 
barrels and u> increase the effecriyenes* of armor peoetra* 
tion of these projectiles. 

^ Previous- to W II. the German*, ia some of their 
rapid-firinggui, used projectiles containing either s 
lewd core or a lend head with a sheath made of cast iron 
plated with contsk tetsi (an alloy of Cu sod /a). Beginning 
•bout Jriausry f941, when a . shortage of brsd developed, 
the Germans fritd. ro use projectiles made entirely of 
sinte red aras. However, die sat of these projectile* was 
aoc a success because the wear of die bory^was so great 


thst after about 400 rounds the gun became unusable. . 
In order to decrease th.e friction, an attempt was made to 
zincate the sintered irod protective*, but this method did 
not decrease friction sufficiently ro effect ■ noticeable 
decrease in the wear of the bore. 

Knowing that .one crystalline inorganic compounds 
oosscaa the property ot showing. decreased friction when 
subjected to higf -temperscures, high pressures ,<h to a - 
certain extent to imp^t strcases. Or Duffek proposed to 
cover the sintered metal projectiles with such substances. 
The surface covering was achieved by- the pho*p*sciting 
process . (used ui induatry co reduce . corrosjon^ -^which 
consisted essentially of « treatment of so 'Tldo object 
with an acidic phosphate solution (Psrkerizing).As result 

• of this, a. thin layer pf crystalline iron phosphate was ' 
deposited on the surface of the metal. 

-Although this meihcd'of phosphstizing decreased the-, 
friction of. projectiles io the bore, the amount of phosphate " 
deposited oo the surface was aq slight ss to be removed 
by passage of the projectile through the bore. This meant 
(hat if thc^roethod were to be used for armor-piercing projec¬ 
tiles mere would.not be enough low-friction surface material 
. lefr to improve the pefictistioqiof atmor. 

• The investigation of- Dr Duffek was continued,and on 
the itWfljC ^ -bis suggestions a process was developed J 
by the Mecallgrselitttiaf A -G , Fraokiurt a/w (Dr L. ’ 
Schuster) (Ref 2) which pernutred deposition ,of thicket 

• surface layerpof phosphate crya<«ls due to deeper ^epetratioo 
oi the phosphate solutions inio sintered , iron objects. 

This process, crilcd Ticfbonder*Verfsheen ^Deep . 

Bonding Process), may be conducted by one oi thrrF methods 
described in the patent. The following method wa* rec¬ 
ommended by Dr Duffek: ^ 

■ ) Treat the sintered iron article with vapors of Ri¬ 
ch loroethyJene in order to remove tty oil or fat from 
.* die pores . # v * 

b) Transfer the article to a bath containing 8 g of 
^ NaOH si»d 2 g NslNO^ per liter and mainrained at n 

c) After'remaining there for exactly one minute, remove 
the article and, without rinsing, place it in * bath 
consisting of solutions of Zn phosphate and nitrate 

./'• (containing 5.4 g Zn, 7 g P O ttd 6.9 g NO par 
liter). The bach is maintained at * 95 ° * 

. d) After keeping in the bath for 5 minutes, remove the 
article and rinse it thoroughly under.cold water 

e) -Treat* the article for 00 c minute *t 95 ? in a bath 
containing 5 g of a mixture consisting of 30% Na 
silicate, 45% NaNO^ and 25% NaOH per- liter. Then 
place it for 40-60 seconds in a bath containing a solution 
of 0.5 g Na chromate per liter of water and painrmiDcd* 
at 95 

f) Remove the aritcle and dry it. 

It *■• claimed by Df Duffek «ha« wheo sintered iron 
bullets treated by this method were fired from a pistol 
(in 1942) there was no noticeable wear of the bori even 
after 4600 rounds. Tljii **• considerably better than with 
the pre-WW II- bullets with a lead core. 

, Oo the strength of this success. Dr Duffek was allowed 
by the German fr*r Ministry (near die riid of VV 11) to 
develop a new type of AP (armor-piercing) projccdic. Alter 
prolonged iavearsgaaons, the following method wss de- 
- velopedj 

A sintered iron sheath, consisting of -fine grains of 
iron on the inside layers and coarse grains On the 
outside ilitaih.'^Ri welded to the surface of an ord¬ 
inary , solid Steel projectile. The welding w*s d&Oe 
by tbe high-frequency method (Hochfrequent) developed 
by fhf Siemens Co--, llirft the surface of the shell wav 
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anted Hr <fa« Dcp Bowfi*. Ptd'.«»b, « granted 


A boat 50 proj*«»^» caliter 2C «n, «*l «« * 7 "*» 
„„ praTW «d b, du« BMttbod t*d <***> *>» 

.teat » J » thick cteMteow-oickal «te*» ««* t>l*» 
pUcrd «t . diioKt ol 20C •«•». Tb* »•«»» «ho««d 
that tbc >ma|i P«n«mi'« •»* aboat 2/3td d*«p*f th*a 
with *tt ntrcawd «t*ad«t«i AP «b*U. 

Rii m ti ci r. . - , , , k ^ 

1) D* V-lWtak, to «h« Hi*b C owa d <jf d»« &•<*« 

F«%«* (Ooomat of te« Onai»ih-««hmi*cW Ktickmtm- 
a talc, fr«Ua) aod pan" caaa a .m o^ . 

2) M.»U*t**lU-ch»ft A-G , Fmhkhut &*« P»« M 

15J<»5 Vl/Od, Jan 26. 1942. 

•TlfW* >. K.aH. Niokaaaaai foe a nd« of bn*y Mia. 
(Sm <*d»* 

• 4 , 4 

TlH Typ* (1Lipv*a*4*th See. ***** Igniter. 

Tfr-iU-i Aflny* mod A*i* •»iWi of mnnnlmc—c* im 
German t *r* deNfiM ^ L4-Btt«<k . ft Rr-H.F—y—• 
PB S«pr U94M949). So®* of tH**e mllom w—w 

aM d t | compeaeats oi ordnurcr item*. 


Tlf—M—a TetrecMoHd* (Xittach d*«i^MU*d a* 

FM,b described in tfh# |CM(il —cdoa. Ii vaa *»*<} by 
tb* Geoanmn ■» * sm—A* producing a|«x i* **0M k*Od 
■made*. •' 

(S** also sod— Smoke Hand Greomdt). 


T-MIm. Sm 


TKT . St* TrUioocoiooi, (Twl). 


Telvol (To lawn*) is dwerind im *« i««na — «i<®. TVs 
vMafftCtsn oi toi f t in Gdtouay wan fiiKMiMKi by 
W.F. Fmrogber «d W.A. Hot** ,U S Bor Hi—* W*« 
Clrc 7376 (1946X Tbe s ••*<*» -tecrogn-d Dr Pier ®d 
tk «nif of 1 G FartmudMuir, AG, Lodwigsbmfeo ,«*d 
Oppm« [ C A 41, 3234 <1947) ] . 

Not*? According to H. f»i»r «« »J, PB.Rept 78,271 (1947). 
Tb* Gw—■■ developed • —tthod for tb* —fic tw o4 
i by tb* iatmrncuoo o( bmie— mod — tk—ol a 
tb* pm—cc of phosphoric me id. Tb* method is eoc dv 


aitnstoa grade ioImm o kiiwd 
l«ty crmmin«d 0.7- 0*8% ft a ffin , while 
ccncmio* d mboot 0.5*. 


Tb* GxMi 

tb* CO*| IM X iMb 
lyotktic rok—• 


—a* fowsd (obi 


(y-Tslamwenaif—id* >- See Pisa—L b 
•——bl* pkukiftt for coil«Uoa ccct oo. 


^T»>—i »^b i i t » r*ltfcHo*iof (^ToioMtooli—k Ad4 Ethyl 

Ett-rr). So* Mitt*J AEP. 

* « 

* 

A 

To4t. A rock»c l**l d*r*Iop*4 m Garm+my <H*rimg 

VV U. b >M ■ Mim of mail—*, no*®Aylo-ilM, df* 

®*tbrl—liliM, iMolif . Mpftt, crictbr im■.—* , i*d jm<^ 


besylM—a* a—1 om u ct—i—actaoM with —trie mod 

to prt^yl do* mk-to^ir gmickd amU* cmXWd ftmbrmtoM 
X-4 (R«f • 1 ft 2). 

' Ac***dkg.to R*f 3* Am i^milmd T-di*^ co-iilH 


MmojM m -»o—v* of ox/g*i 


,.f end. w-aylidin. 57 aai «>*!i 7 lMiM 45*. k **». »«j 
a ca>n«KMi wid> ira, (9«-lCW%) aicrie acid (Salb«i) 


1) II.G matm ; t.lnaadakt No 6, p 134 (195U )■«• 
aad Auxiliary Rockac P«ti Ptet,, C A 44. 42}J (1952) 

2) l.^.baJand. [tenitew* of da Gwdwd NUaik, 

V'. 


Philomopdicil Librmry. N Y <195^b P 123 
J) TM 9-1985-2 0955), p 216. 

TifWi* A{.Por-Shmf»*<l A/T Lmod cm*). If im do.cribed 
oa p 27i of TM >198V2 (19531. S*8 »l*o ameos LMMdmuHea, 

4 

V 

Topf Zkdot. Prcisur* rfpc ixnicet d««in**i for 9 — vtcb 
tb* Tophnio* [ TJrt 9-1985^2 (1953K p 306 J^. 

T»rp*4o. E*« Hmm (Oo* Umn Totpmdo)* S«* OBo*e, Oat Mao. 


ToMlit (Toaliul.TottUtri me* military *xplu*«-«* coo* 
• Udof of msamooiijm aicamt* bfco<l*d with pat*iiia. The** 
mix tor* s *trt cbe *o«i mod the lemmt m»iu«e of 

ill d mi military <rxplo*i*e* om*d. 1—lead of paraffin, 
—M* oil* ‘ o« *mf>tiffemi*ae vet* tried. Scecxbmcber 
io*d to o*«. Tocalit in coafuacdoa vtcb tbcmitr prtmiag 
(Htfraiaod—i) btf could aoc. gtt good ttiaits. Tbi* vm 
due to tb* fact (bat only *x lover d«tiaiti«a, *ocb a* 1.25, 
did cbe Total it dcWaatv compf*c*ly, vbile — bigber oo«», 
fvcb •* 1.5 <* 1 . 6 , tb* dftocmxioo v«* not complete. 

S—erfaneber (Rxf 1) give* tW foiloving propenua foe 
tS* __ Tbeiljt _ coQtaAAtng 5-47* of panflia: 

V*1 of (Mara — NTP 97 L5 l/kg. be— of «xplo*ioM *t 
C T ’ vac*t *apof 1162 kemlAg mod viah warn liqaid 
1438 kemlAg, temp of cxplo—oo 3105°, apecific pap 
mar* (0 12.021, briBrnne* Vdh- (B) by Uat 49.7 1 10 # , 
**loc of decoo 2500 m/mec.mc d I M. 

Mote: Ofiaitiomm of vabi** (B) and <0 gi**a k tb* 

g*o*»l acciioA. M. 


1) A -Sr* ct fame b«r. NioocelUlom* 10, 109*10 (1939) 

2) AwStmcxbmcb-. Sprang* •md Sebiesatoffa (IHM\ p 106. 


TM-Kbl—Ktba<KMliA||3at general 


T ft * — g*b** fB »f*vt (Killing <* D*aenaction Coef&ckac), ' 
U it £ ability of * unit weight of ma nploaive to iefllet 
camvald** or to can** deatracdo# ** compared with a 
nail weight of m etaadard exploai**, *a^ am TNT [ AStttx- 
back«r, SpmcBg- aaad ScUemetoff* (1948), p 155 ]. 

Tracer Campa *i Warns (L*acbtapata&mc ode* Licbrapo 
mttae), Co—pomixioMB *m*d br tb* Gtfu a dating WV 1 
were denedbed by Lmmgbmmm (Ref 1), vbile same of tbooc 
ao*d ebadng kV Q «*n described in tb* book in jtalit 
br Ixm (R*f 5) mad in so—* ’Picaaamy Arsenai Tecbaicnl 
Reports (Refs 2, 3). PB Bepo« 11 544, listed as Ref 4, 
is d— comdeammcioa of mom e Picatinay Arsenal Reports. 

Tb* follow bag Gorman cov^osidoas, seed im tracer 
■®m—' rinn.mr* described i* tbe book of laso; 

a) Ignition' mUtmmz Z* 13, ,K mitra** 12 and block 

powder 75* - 

b) kaer—arfi—i mintare: Al 15.1, , Bo aitrste 29,5, 

K nitrate 12.0, *slfat 6.Q nod block powder 37^* 

c) ll l amaanno g mimtar* (tracer): Mg 40.5, No mitra- 

*4.5 mad wax (ayncWdc. typ* L) 5.0% 

d) I g o i rk — «uxt*c*r Z t 52 aad L micro— 4f% 

e) latetmedia—' mix—: Ba pemxide 80 and -Al 20% 

• 0 Ul — i s o rin g mixture (tracer): Bo aicro— 74nmi Al 26%. 


Tbe following tracer mad croc— igniter compositions, 
mmnafac—d by tbe Deutsche Vmffew sad Ikn itinr^ 
fmbrtken A <. , Lflbtck, are described by tU^eploe *c 
ml (Rmf 6>: 

J ) Day tracer for fte 7.92 aasa ballet SmlX: Mg powder 
3.3,'^Ba mitrate 43.5, Na c—boao— (nobydaoss) 12*0 
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Get 20? 


•*** ErtB,t * **•*■* (phenol formaldehyde base) l6.0% 
The trace ««s yellow- Foe a white trace the Na 
caibcoaie orc^Ked and the amount of Ba nitrate cor¬ 

respondingly iaciensed. The tracing length was 900 meters, 
b) Tracer pruning composition for rhe above bullet: 
&• nitrate 64.5, Sr peroxide 5.5, red lead 10.5, Me 
powder 15.5 ind shellac 4.0% 

i) Night tracer lor the above bullet: Ba peroxide 53.0, 
Bft suilatc 22.0, Sr peroxide 7.5, 1C nitrate 7.5 * n d 
Ersatz ream 10.0% * 

Note: The Ba sullate waa used to keep die- temperature 
d<rwt~ The tracing length was 600 meters, 

j) Tracer priming composition for die above bullet' 

B * 8i.O, Sr peroxide 3.0, Sr oxalate 3.0, C« 

aiucide 9.0 aod Ersatz resin 4.0% 

. ItRed tracer for SmKC bullet: Sr nitrate 42,5,- Sr per¬ 
oxide 17.5, Mg 27.0, Fe lactate 3-8 and pine resin 9.2% 

T£ * eighl ° { amc * t w °" 5 * mnd ** **ciog 
lengdi 500 yds. & 

lot mbaw . K 2 J.0, Ba nitrate 

. 65.0 anl shellac or ptne retia 10.0% ‘ - 

5 Joc 'i wei * h ' of *e «««« »■« 0.27 , .od die tr.eing 
length 500 vda. 

d) Red tracer lor 20 mm AA'^uns: Sr nitrate 57, Mg* 
19, Na carbonate (anhydrous) 8, Sr fluoride 5, Mg 
•tearsre 1 and phenol formaldehyde >0% ’ 
o) Yellow tracer loT 20 mla. AC guns: Ba nitrate 57, 
Ilg 19, Na car boo aCe (anhydrous) 8, Sr fluoride 5, 
Mg stearate 1 and phenol formaldehyde'10% 

o) Yellow tracer for 20 mm AF* ammunition: dextrine 
6.5.. phenol formaldehyde 10.0,. polyvinyl chloride 1.0. 
Ba nitrate . 53.0, Mg 24,5 and - Sr flouride \.0% 

p) hpd tracer for 20 mm. AP Ammunition: Sr citrate. 
33.0, Mg 24.5^ St fluoride 5.0. dextrine 6.5, phenol 

. % foraialdehyde 10.0 and polyvinyl cblotide 1 . 0 % 

f) Night tracer for 20 mm immunition^ 0a peroxide 
. 53,0, Ba sulfa re 22.0, Sr peroxide 7.5 , 1C nitrate 7.3 

and phenol formaldehyde 10.0%. Used without priming 
Nora: Could be used in 7.92 mm ammunition in conjunction 
srith dim priming com position described below: v 

a) Hun pruning composition contained: Ba peroxide 
81, Sr peroxide 3, Sr oxalate 5, Mg (fine powder) 9 
and phenol formaldehyde 4% 

O Bright priming composition: Ba peroxide 63.82, 

- - S» peroxide 5.32, lfc*i, oxide (Ph 4 0.) 10.6?, Mg (powder) 
... 15.98 a~ad «hcll.c.4,2&l * * 

a) Dark igpitioo priming: Ba petoxide 81, Sr peroxide 

3. Sr oxalate % Xm ailieide 9 aad obeaol loon- 
aldehyde 4%. — *» ; 

Table 61 gives the eompoaitioa of tracers and their if' 
gitera as determined during. W U. at Pica tinny Arsenal. 
(See fallowing png** ). • -^ 

References: See under Table 6,1. ^ 

• * 

? » 

.Many Gcrpaa proyectilea were provided 
F ® 1Iowu *» tracer projartUes describ¬ 

ed tn Refs 1 k 2:* 

ti-2? i™™**** * Tracer, Proj (Ref- l ( .p 64) 

. .fw f S C ^ ,,Uy : Tracer, SelM3*atroyiog Proj, (Ref 
1, p 56) (See Illustration under Self-Destroying Proj ) ' 

O 20 M APHE - Tracer, Self-Destroying .Proi (Rcj^l, 

P 59) (See illustration under Scif-Dvatroying Proj) 
d) .37 m Projectiles? AP, Arrowhead with Two aster 
Cubidr Co., AP Vidioui CUp lor A/T »od AA Gu»»" 
HE lor A/T r»d C/JO Cm» (R.l 2. po }7J. }82, JM. 


i*E lor A/T f»d C/J0 G»b. (R.t I. po J7J, }82 , 384. 

387 sod 388) (Ssse Ulusuadoo) 

a) 40 ami HE Proj for A A Gu® (Ref 2, p 389) 

0 -42*28 asm AP Proj with Cotw f for 1 spared- Bore 
Gun (Rel r *373/ (Sev iUosUacaow aader Tap*red 
Bose Gam) 

g) 47 aim AP, Arrowhead Proi with Tuagscv* Carbide 
Cos. (Ref 2, p 376) . 

)) J?, “ •■■-Arrowhead Proi with Taagktea 

Carbsde Coca (Ref 2, pp 377*8) (See tllustraciom under 
Atrowhvad Propectti*) . 

* 424 ^ AP ** 4Mt 

j) 76^ sa; Ruaaiaa pesiga Projectile B (Ref 2, pp 41$r 

429 4 4313 


.. 4 k iw 8 * ««/»)' P " >le<: ' ile ■ < Ref 3 - PP 41^41. 

'IJ 0 'i’rokvtile. (R,< > od <56. 458-9 m 

^69) (See illustration ) . 

m) 12fl mm AP Projectiles (Ucf 2, pp 384-4) 

n) 150 mm HoC Proj for Howitzer (Ref 2, p 487) 

ft) 194 mm Frecch Design HE Proj for Railway Gun 
pi KCl P Vl/J 

P) 203 mm HE Pto,- for Railway Gun (Ref 2,'p 521) 

7 1 m ® K£ Pf °i for Theodor Bnmo Railway Goo 

(Rel 2, p 524) 

*) 2 80. mm HE Proj for Railway Goo (Ref 2_ p 528) 
t) 353 mm Anticoncrete Proi for llowjezcr Ml (R e f 2, 
P 5 29). v * 

(Sec-also illustrations under Graaate}. 

Abbreviations: AA, Antiaircraft; AP ArmorPiercifte; A/T 
. Antitank; C Capped; HE High Explosive; HbC Hollow 

charge (shaped charge) 

Reference*: 

1) H.Pepioe et al, CIOS Rept'3>20 (1945) 

2) Anon, TM 9-1985-3 (1953). P ' 
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Tiwwri 0>»ww t >« «* CrtM^H»n Dyn.-ilts.CUe of the earliest 
d^UMMfl with as active kw. I(ih prepend bf Trauri 
tt I ®67 by impngnotirng a fixture of goacottoo 25 tad 
charcoal 2 p***, with ricrog jyc^ria 73 p ia the presence of 
15 P Added eoiiwf. It «ai handled to the moist ■%(«, 
aad la this condition it coaid he deteaated with a seroag 
Masim* cap- 2 i props gated dctoMiioa m—plctely.-A aimiU* 

sxpfesi*** called Gtywrilia was iavmitsd la 1867 by the 
OtitUk KitMifi F-Alwk \ 

lU^reM*> ^ 

1) J.Diu.I, Pk fto aaa tt w dsa Matidtvs Explosive*, Dwo4, 

Paris {1902), p 77^ ' 

2) P.Haoam, Nitrwglyceri*. VUlma sad VUkJma, Belli***# 
omu P 2*2. 

Ttewrisefc# PreW (Traaxl T*«t) trier ftlriW a drawhe- then y 
Probe. (Leri Block EiMuiot Teat). See Thul Test « 

the gea-rml aectkm. 


Troftpwlvwv mIat TroibmtmJ.Se# PropelJi 


Trolbri*s« (Propellent SabatkateaX Thd follows** talk 
ataaeva. deeeribwl separately elsewhere, were developed 
11 poeeiWe •■bAQtutet ht black powder rad leoldtu 
propellants: 

«> Ge i femehi CTe tranioroc at baxof *Vj» 
b) Gel bmehi S (Tetmai exodipImylsalfoae) 

«) OP (Powder) sad 

d) Trijutro - N • vthylvtiliie.. 

ft tfemce: CIOS Report 25- .8 (1945); pp 27-21. 


T r w w e n it Si I (Trenooic* SH> Ooe of d»e permissible et- 
ploairas ox*d before rad After WW fc dieicroglyeerie 33, 
colled cot too l t weal 12, TNT-^2.5, Aw oi irate 26-5 tod 
Na chloride 25.0%. 

Refetaace: E.Bvmu, Eiploaitta, N Y, (1919X P 139- 

* • * 

— ■ 

7 roach Mart* iamb Ej*f*>slvo af WW I. According to tar via 
(1943) p 391, the following comprairioa *m need: NGo 
50, As ainate 30 mod paraffin 20%. ^ 

m • • 

TH. AbtxeeUrioo for TrialtrocoleeOc (TNT), also called 
T»fyl. 4 ’ 


Triela» edav Tetr.ra!. Aa aodecwatttqxploaiwe coeAiadag 
of RDX, TNT sad Al powder, lx was similar to Tapes de¬ 
scribed ia cheg«a*f»l section. At least foe/ varieties of To¬ 
il ea* «t kaown: TbaIaa 1 05 t Tctalcn 106, Triaiea 107, 
sod Triaien 109(See Filters 105,106, 107 * 109kOne of che 

Trie hr as . was seed for filling the V-2 rtxkjtt warheada. 
(See also aadet Uae*rwas*er»pfcagpcotfc). 

— 

Tricfonf sder TrixJnal. See DUiruitrortiortiMt* 


V s*e TllgVkoidiBitrm .. 

Trivlyhaldhrlteet (TriechyleoeglpcoldiAieiacs') (TEGON). See 
aieo in the gene ral secoott. It ws a peopoccd ,by Gcaarol 
GaUwits foe see as • geUccaixer in. cool dosble-haaa 
proper Hast (G-pwimf) deecsawd 'tot tropical ciusui, swrh 
aa Africa. Air hough TEGDN ia each Ivsa volatile chan 
OEGDN • it is soar volatile chan NG {shout 1.5 uses).* 
It baa good cbesicml stability and is a good galatiaixer. 
Ixm calorific value Q is 750 kcei/hg .with H O Uqaid. 
It is obtain'd by the nJnrioa of trie thy lane glycol (TEG), 
a b yp r odu c t of. the msufaettut of diethyUneglycol (DEGX 
The highest yield of- TEG ia below 20%, the wat- few tag 
DEG. Foe safety reason* the spent acid swat be drowned, 
which wakes cb« process rather wr wwial 
Follow tag is a brief descripcioe of the' aitiattoa as ptacriced 
at the fcrttawet Fabrik, D A *C : 

500 kg of tech TEG. (which usually coo wined boos 
DEG) was ran slowly into nixed acid coosiariag of 
.70% nitric Bad 30% sulfuric acids, atirted sod names iced 
ac 25 C. After 30 sunutca of nitiatioo the mixture 
was drowned (see Note) in a huge tolaae of cold water. 
The sepasared oil (TEGDN) was washed twice with 
cold water, ooce with dilute soda ash solution, srd 
finally again with water. The yield was 650 kg, or 
” 1)0% of TEG. , 

Note: As the mixtm obtained on oiffsciotf 1 of TEG ia 
• rtutnely oca table it was not allowed to stand to effect 
lh« aepatatioa of oil (TEGDN) frm the spent acid, a* is 
the general practice widi other nitrated glycols, glycerin, 
etc. Another reason why* the pirtuc was drowned is 
explained by the high solubility of. TEGDN (S 9%) in 
undiiated spent scid sad covrpsrslively tow solubility io 
is scid dilated by water- ** 

Following were the properties of technical TEGDN: 
N*12.1 to 12-2%, v* cheraetical 11.67% (see Notr below), 

co^or-fcaowsisk, d» 1.335, theniul stabilityaetiafactoTy (the 
, *1 C T* K ** Tv 2 ? impact aeositivity-could pot 

be exploded by the impact of 2 kg weight. 

Note: Thfc high N Content of tech TEGDN way be doc to 
the presence of as much aa 21% of DEGDN. 
lUfeaence: 0-W.StickUod, PB Rapt 925 (19A5), pp 13 * 
60- 
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Tritons are extremely logic products discovered before 
W fl in Switxariand and in Germany during research" 
studies on insecticides derived from phosphoric aeid. 
Dt Virtb of Btrfia studied the toxic properties of these 
compouods with a view to their military application sod 
recommended soqmt. of them to the German Govern merit. 
^ About two hundred toxic derivatives were prepared in 

•i^r Ludwigthafeo 

but only the following three were considered suitable for 
military application*. . 

a) Twboo (Trilon 83 or T 8J,fUo, called T 100) was the 
aw srbyl ester of dlmethylomtoMyonephoiqihorfc odd, 


It was prepd by tresring the 


(CH,) l N-P-OC t H i . 


dtcbloride of dimeibylaaunopbpapbocic %c ^ iilritacing 

ageftt called Produce 39) with Ns cyapide, ethanol 
v and chlorobenzene. Technical Taboo was a dark brown 
oil with a fishy odor and d 1.077 a* 20°. In the pure 
sate it ws» color less. / ' 

Taboo ws* planned to be used in chemical bombs 
sod rockets. Initially the Tsbun used in munitiona 
. contained 5% chlorobenzene (Tabuo A) but, to reader 
this product more stable and tOv lower its vapor tenaioo, 
the amount of cbloiotenzeoe was increased to 20% 
_(Taboo B). . . f . . 

£fW: This compound is caUed by H.A.Curtia, CIOS Report 
2862 (1945), >P 24,TorbuO or .Trilon 81 

s 

b) Sarin (Triloo 46 or T 46. also called T 114) was (he ' 

araoAlsopropyl other of -^fbyHIooropbofpKorie oe*d # 

° CH - 

S r • 


CM -P-O-CH 

• » i 


U was prepared ^either 
by the • salt - process 


or by the rcaraogemeqt process mentioned but not de- ' 
scribed ^ Collomp. Sarin was a colorless, odorleas 
sod very volarUe liquid about l rimes as toxic as 
.Tabus.. 

Due cx> the fspf that 'Sarin was more toxic and 
mc«c resistant to heat than Tabun, it was plained to 
naa it in munitions in preference to Tabun. I. 

According to McLeod (Ref 2) , Sarin was in¬ 
vented by G-Schruder and is called the “nerve gag", 
c) Soma* (Triloo?) was the mensglnscsUc ‘ oater of 

O CH > 

* % 11 I 

■rrt» r lflu.r^H-^»h.rlc .eK.CH ' P-O CH U *m 

• * 1 » ; 

prepd according to Collemp in a fanner similar to ’ 
5 si in.'' t . * 

Soman was a colorless liquid having so* odor of 
camphor- 1c was less vclaril'c chan Sarin but even more 
toxic. 

Production of Tritons started about 1940 in* a 
ipacUlly constructed factory at Dybemfurth-an-der 
Oder, 40km from Breslau. The factory was aevac dis¬ 
covered by the Allies sod is now'in the hands of the 
Russians. 

References: ? 

1) Cspc Collomp/Revwe M%»oei dq L‘ Armee d® 1 Aft 
No 37, October, 1949 

2) R.D.^Leod, CbemEngrg News (1954). 


T,lmwh y r.. i „p.„j. Nitrw., (CH J ) | !N ! (OHKO.N(y. -n, ia 

... p«pd br V.U., « by w.«i» s cri«. ? tb*|. 

(CH^NO. -hich . bM*‘ tiaic «ii 

The aioethyi.miopw.d. ... prepd by f h« wid.iiUn of 
dime thy 1 amine, (CH^N. 

Trimethylaminooxide nitrate proved to be of low thermal 

•ability .od coo.id.red uo.oiabW for ox. m 

- military explosives. 

Reference: 

HJTalcer et al, German Development* i n Explosives. 
PB Kept 78,271 (1947), p 0. 

• > 

T rimMhyl wnm.nl un, Nllrot., cll^t by *. GwrWn. 

Tf*-Soli 11 described in the general .cctitw. 

% ' V * M - 

Ttlnsl-One ol the .loti for Tri D «re na ph l h«l e a». < 

t * 

* * 

• % 

a ; 4.6-Trlnliromjn». 1, J,5;7-«*trom*thyl«a- 1,7-dlnlrr.t.. 
(O j NO)CH t -HWO i )CH t -NtNO z >CH t -NCNO l )a» i (ONO jl ), m p 

155°;-.. obained doriog VVU . by-peoduel of tfc. 
manufacture of RDX, using either the E-Salz or che ft- 
Salt process. These processes are described in .this 
section und49 Hexogen . 

The power of moioanunoterrameibyleae dtsirratc 

a. determined by the Trauxi Test was claimed to be 
higher tfaaa for RDX. ^ 

Reference: G. Romet PBL Kept R5.160 (1946), p 16- 

TrinltiuonlMl «d« TH.^ (TriniUMst.olt) (TNAn.V 

See geneoi .ection under Aaitole. TNAn. w u.ed 

io Germany during W. I as . fiUet for long- range pro.- 

jectiles (Feengeachottgranaien) fired against Pari, and .. 

also in some bomba. . . 

(See also .DiaicTOAfusol);* 

Scewb « ch «« Spreng- u «d Schle4srafl.,Zdrlcb . 
[ ly4o>, p 77. \ „ 

* K 

• t m * 

Trlnilrskwix.1 (Trinitrobeoreae) (TNB). See gedital 

•ecaon under Beoteni. TNB was used in' Germany a. 
a military explo.i.s under the name of Filler 70. 

Reference: Allied and Enemy ExploeJyea. Aberdeen 

Pro.iog Ground (19d6), b 112. 

, V ■ 

% a 

Trlnitrwchlarhsnxal. (Tr^itjochlocobeoxcoe) (TNCB), 
See general section under CbtorobenXene. the compressed 

• TNCB was used by the Germans during WW 11 undef the 
name of Fillav 40 and. waa cast under the QAM of-Pillar >1. 
TNCB was also used in admixture with Am nitrate under 
the name of Filter 64. ’ 

Reference: Allied and Enemy Exploring, Aberdeen 

Proving Ground ( 1946), p 113b • 

• i • & 

* • * 

% * 

Trial'rsdichfarbartari (Trinitrodichlocobeaacnc) (1NDCBX 
See general section under Dichlorobenzene. TNDCB was 
used in Germany as aa explosive and also a# an insec¬ 
ticide. 

Reference: PB Kept 1820 (1945), p. 10. ' • 

Z' - ; 

« < t 

Trlnlfrw. - N . efbyianillns U described in . th* general 

• ecooot under Echylaniline. It was investigated . duriag 

M » possible substiime tor black powder and smoke¬ 
less ptopcilants especially for use in motiari and Faust- 
pstrone.\Tht rifirelo^msai-was stopped doe to the unfavorable 
raw material situation .(fee'also under Treibsktse), 

Reference: CIOS Kept Z5-18 (1945k P 28, 


•».« - 
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A * 

Tri to . {Tri* fao a a pbchaiea*) ' HfNN% and Pi* 

(Disutrormphthaleu.) (WK) *e» mti 
by the # pcrswns daring WV 0 m ««•» coropoait* ir 
piorivs*. They 'wm , Mia^comd at Semina Fabrik. 
Pttdabict, Cttcbo^iowkii.' 5« slao |mni sactioa 
mwUr Najpkhalsto** ^ ^ 


TrWHwMwl* (TriakroraaMciani) * (TNIO, ®r, Siypkwc 
AcW, 5«t Trial* . * . 

* i 

TRlMItKOTOtUOU •*. THOTYU 

(THp #*llp«Uw 02 infer F# 02 (Fill** I902J. CH - 

described more (ally to the general 

lectio* undet row* 

•'■. tMT **« otlkfetiy adopted b Germany b 1902 a* 
• wUimry * *pl©« l *«. eerier than in *«? ocher ceuucry. 
I» actual «m by the Amy **« bag m m 1904, and fbm 
bpbWAl 'production mmd m 1906 si the Schleboach 

'AkiWoA-a 

. Foe drt dkucriptfea af G«imu Method* of pppatarioa 
of TMT, a*. l*»cric*d before. Awu* *»d ««« 

r^7fe«Sa: of IX 


TW >«m books five tiio the properties of TNT. 

'It it to bo acted rilit tefotc sad during HT 1 


b on* of Ai largest Geos**- {Oaata, cbv Knbm4 
Fakik of D AKJ, At folio»aj batch method wu oaad 
during TW Eh , 

A) UMinHiiNM consisted of the following stops; ’ 

•) Pro-nitration. The monpouxed acid (consisting of 
28% HNO,.36S «,S0 4 a Q d 16%N,0Uae .dded ro d* 
charge o I toittene m the^icraree 2,5 pasta of ». acid 
• to I part of toluene. The temperature ««■ maintained 
' sc JWO bf cooiiag coUi .and a rocket 

b) Pass, a if rotten . The mixture a at era deferred to a . 
pool aitrecor where it remained, for several ban 
el JH0 . Total time repaired for a foil charge of 
UNT(5 teas) was W hours 

c) Saparetian. TW mixture was eraaafetred to a. cast 
iron re a ad where if was allowed to stand for 6 hours. 


The wee acid (N^ 0.5%, N^SO^ 70% and a smell 
amount of. nitric acid) Was separsred sad weal 
Wifeatfc^ nCO '*'1 the oil underwear 

‘Id) Fw* dearie*; The erode oil was washed with water 


GtraMM M*d « radrti cOtefili cited pnoai Itxim w r 

■itcun ol TNT. T\ii «u At* ro ib. f.ct ck«t - 

ia rite.. dt;> Ht t.dj.f impwra. TOi» Mtkod. dnciiWd 
by £aval.. (J^ 2, p.i}?> nu> borf) T a. foUo*.: 

Ah« «io«d», loiiMoc by •*«.. of «a -„«d «itnc- 
Mifwrlc Kid to poAte* MNT (w>M<ii(n<ol HM j, A. 
Crad. (xodoct (temo-oii) M lcp.r«ted from d>. mm»- 

*P»*> * e lC «fc*. *«k*4 wiA ».<«* ud finally with 
.Mb KjMtk toiuiw. After bim.U, til* mu 
ikimjh die oil (la order to inwn the iwauac [mini 
•a a m imfmtiv a* w«U a* aay uoairrirtri «!»«,), it 
*M' o cooUd •> allow lb* p-MNT to ciy.tailisk (. p 
.*5 M- 9 °- Afte* atpaiaria, Ac p-iINT by filuaufo, Ac 
r«te*iaw. Hyoid fraction »*» .ubjected to fmctioaal 
die till* tioa muitt vactuua ucin, a coltuan appoiMa*. -k 
Tfc* i'-HNT t»»* off liter, Uaria, A* o-MNT aa'a tea- 
id#*. OaJy f mi trtC ft $ urn md foe A* p**p* 
at •ilifteir (**d« TNT. TW k«NT *m ued for 
«k* M*l» omt^r-DNT-TNT teiaraw (Ddp «U) mU 

■*“ “*" <U *" e 61 m— ,icial ixplaciryi. AadAcr 

oAKT (ro* A* wacVd teono- 
oJ nad iWa bo rtoJ A* nod*, ia order to' 

A P**#fT horn eWT. 

xy* »*«h©d Of pacificsdba of TNT proposed 4 the 
Osauechs Fakik Grease vw described U 6m P 207- ' 
170 (l90i>. 

« n the Get-mi ’ «specify ^ M ssd m 
55 poeeds of TMT pm sroath. tree the miiare 

drey rear produced was 49.3 milium ia ^Apdl 194< TW 
TMT- seed by the German Army bad a m p of S0.4-80,5? 

The mas Wsctwe of , TNT 4usg TT II ia reHnaa 
Gkrmas pWs. freest bed by Sticklaad ct ml OUf 3 
asd 4) asd Brooks <gof ^ pp 3NI). it wrei Ass mree 
»f «ha pthcessea «*ed is Gevmsay was sa efficient (fena 
the peUt of Tie* of tpred of mana/actere sad yield.) 

M “• P^i* introduced *4aftag-TT" Q taco ’chi* co«y 

at Xfyitmi Oidaaaca Toeks, UeadriU*. Pereiy by Or 
LA.G«sg*roH, sad finally sdopted by sU US. othucc 
fW»* The ms sran re Grew yield was ibom 200 m>-' 

^ ™ T ^ I0 ° ?tm * t he America* yield 

was.** highr sa 210 pt* (aretag* yield «* 203-201 pre)» 


.snii) nearly aeotrei sad wa* chea steam diadllsd ia 
the presence «f H*QH ( \% Ns OH based « the Intel 
. waigbt of MNT). The’ pwtpoee of sddiag NaOH was 
• oc ualy to .seaixalia* the raamreieg oacea of acidity 
bmi a 1 «o to traoa form t*%c otorootcaoi s, pyaacot aa 
1 ^ >ttnt ka;' into sodium atttocceaolaeea, which are 
.soluble is water). During the distillatioa the first 
a actions were collected separately' because they 
coomined mow • vrenittaied toiuetke. beaaeoe f sod 
other aolaules .\ After separating the MNT from 
, Ihe. wates^eolubie fraction., it m Bt through caoedc 
sod* washes where the last traces of rutraced ciuaols 
were COa verted Co nhroevesoiatee. The <i±m*p weuttal 
MK^ (yield 138*144%) was forced by 'ompeesaed air 
inx^-h storage tank to be ready for dm.(ration. 

The product separated froe» 4 impurities consisted 
oi 96% a. ami P-41NT and 4% of s>-MNT. The purification 
procedure took shout 2 boars. Tobai time fee the preparation 
of the MNT was IH4 hours, which was much loeget 
thao the preacac American practice. * 

B) llgltraflwa re CHal^raflan cpasisc^d of the following 


* i 


a) FfareHrasims. A charge of MNT was mixed with 
btrepemt acid (prerioaaly dUuted sljgfady with renter 

«» A* •••«« p«* of 4Ute>lrSSl 0NT) 

ia ocAti n w. my maidml HNO, u w.U a.% 
eacracf the Use trace, of DNT * 

b) MIteaHrei. After sepsratsoa from <he dUnta acid, (he . 
oil %se fed iato the diaitraTOr containing die tri-apent 

h -eid, comsiatfag* of ■ 4-5% HNO j# y^% sad 

5 80% H^SO^, and cooled » 30°. Dceieg the addition of 

the .UNT the remperucere-rose to 60^5° mad dies fail ** 
to«35 due to (he excea. of anautated MNT 

c) FtiMihdlm.lr oedet to complete che diaitrefion. 
6Q»7W-nitric acid *u added CO the ebowe mixture ^ 
sad the temperature wee allowed to rise to 70-72 • 

Note-. Time repaired for total efiaitratiou was mot pvts. - 
k ***** *• ^aacertain if the aitrataoe «m emupfete^, a 
tample- of d*~o‘t\ mom cake, and diasiilnd with re«W If 
so MNT distilled off. the niuutron .w^nnylirend complete. 

4) Vparsrlsa. After allowing the charge to Kul .fee 
, } ****** *** ° ,J *• repareted and cram furred ro m 
mreauedUre storage reesel, while the dt^paur acid ' 
(ca 5% <*♦** HNO^ 7»-T0% H^SO^) rea. slightly 


• ) 


i 


X 




a* ■ 


‘ Get 20* 


"V 


diluted with water ia order to aeparatt <ba greater 
part of (ha-.DNT and .to obtain so add concainiag 
; eboot 4,5% N # 0j* 0.5% HNO^ tod 73% This 

diluted acid was mixed with MNT, *■ was rate boned 

under (a). After' this, it was cranafened to *a storage 

<aak where is waa allowed to remain for 4-5 days 

- bafore being sent to the acid recovery • plant . Some 

• additional oil separated out during the storage. 

Note: Distill at iop in the recovery house of the di-waste, 

as well as of the mono-waste acids motiootd previously, 

gave weak nitric acid (30-55% HH0 ) and weak sulfuric 

(60-70% H 50 X 
e .* 

O TrlnltruHan.In chf older IKittml plant, the acid was 
a^ded to the oil while^ in the newer plant the .reverse 
procedure was naed which is the current American practice. 


The new method waa essentially aa follows: 

a) Nltfetim. The . trimtrstor waa charged with tri- 
mixed acid (HNO j J4%, H 2 S0 4 78%) at a temp of. 

74-78; and the di-oil . was added gradually, with 
agjcatioo; while the-temp was siiowechtb rise to 84- 
reaction waa completed by raising tb* temp 
to 96 and maimaining it there for about. 4 hours. 
Total time of oicxatioo was about 6 hours 

SeporoHan. JTxe agitation- was stopped and the 
mixture allowed to settle for .$4 hour. The tri-oil 
comaioiog residual acid ( 1-2% UNO* .nd 1-2% H SO ) 
waa umasferred to a washing houhe and the pi-a>«u 
acid was slightly diluted with water (in ordyr to 
precipitate out some a/idacional TNT) and this diluted 
acid was used lo* the biaierstion (see above). 

Note: Each nitrating house was provided with so individual 
fume recovery plant.. The gases formed in the nitration 
ware removed through vcncillators and forced into ab- 
sorpnon cowers where they were sprayed with water, thus 
forming weak . nitric acid (50-55% concentration). This 
acid was removed for use in the monooitrarioo. 

D) Purifies*!#* #f TNT consisted of the following op- 
enuioea: ' { 

The tri-oil _ (called Jtahtri) was ‘ given several water 
reaalMka at 90 % qpd then neutralized at 80° with 1 bi-* 
carbonate of aoda^ The resulting product had a setting 
poiac^ of 78>78.4 ri , much Ipwar dia'o^for pure ^TNT 
. (80.8^) due toostfy-to the presence of unsymmetrical 

TNTsfDNT and ocher impurities; For further purl- 
'ficafioQ, the neutral tri-oil was stirred with an equal 
smounr ol^watcf at above 80 and the eragiaioo cooled 
i. to 74-76 with constant stirring to effect crystal- 
lizaiioo. At J this point a ascurared solution of Na 
sulfite' (Sellice), .was added with continuous stirring. 
T>e resulting slurry waa filtered and the precipitate 
washed with water. # 

Note( The SeiJit* treatment removed the isomers of TNT 
(mostly beta-sad gamma -1 preseat to the amount bf 4-4.5%* 
retranirromechsae (TeNMe) present to the amount of 0.2- 
0,3% and some other impurities. Total lose from this 
treatment was 6 to 8%. The resulting product* called 
ftefntri bad a sertinjr P °iftt <• P ) bwtweVc 80.0 and 60^. 
£) Drying, Flying m*4 Pecking operation, were conducted 
as follows: 

The purified pIT wax heated to 85^90^, separated 
(while ia the molten state) from water and then 
drJed ia special Varer-heated veeaeia hy kibbling ' 
dry hot air (at 83-90 ) through the mol tan mass* The 
molten TNT could be seat *wom the driers either 


/ • . , 

-- directly to a eheU^oaditg plant or to a flaiet. TW 
Product with a s p, of 80,6 or higher «i| caUed 
Grads A. that with a B was Grade ,B. There 

,***% * Grade U1C (umkrUtallUiert) with a p 
80.7-80.8 which was prepd by recrystailiziag Grace 
A . ™ T frotB * emulsion, nekring the crystal, 

with a small amount of sellite* rinsing, with water 
and drying. 

Th« yield at die Kriimmei. Fabrik waa 138-142 paitd of 
purs TNT >r 100 p of MNT, or 200/p TTfT fro* 100 p 
af'toluaae- 

^ Capacity of the KjnJmagl ,Fabrik wa» 3,000 metric tons 
per month. 

Brooks (Ref 6) and Wandas k U«le (R«f 10) describe 

, A« (oilowing mtbnl «(' in.au/ of TNT ■« tfit Allcadod 
Fabrik of Dynsmir A -G : 

Semi-Cantinirov* Methsd consisted o( the following,; 

A) Ma*»niftretkon (continuous process) w«x coo ducted 
in two •t^gca. Toluene and nitric, acid were fed into 
two pre-oitracora where the duxnm was - vigorously 
agitated for 'A hour at 35 . Alp** 93% of the nitration 
was accomplished in these vessels. Toluene was f«fd 
in at a rate of 1,000 lb per hour;' the resulting 
omulaioo overflowed into one main niera tor and then 
to a codudsous graviry separator' which was a rectan¬ 
gular steel box packed with Ranchig rings. , The 
mono-waste' acid .was drawn off through a trapped 
bottom outlet while the moon-oil went to a watbac. 

*'■ . Hare the oil was washed with water sod ^*oda~aMi 

• •olution and then passed chrou^i a series of strii^ing 
toners. ..Live steam wo blown through the towers 
to remove the impurities, such aa unnxtra ttj toluene* 

' benzene and paraffins. The refined mood-oU was 
thro- sent to ’the bi-nittmmr or shipped to other TNT 
• !• plane. T 

B) 1L 1 and Trfnifrgtlao (batch procesae 
ducted in inuch larger oitrarora. than used in 
USA. As much as '‘10,000 lb of monojutrotolutac waa 
treated ia one batch (about J times as much as in' 
the USA*. 

4 The ba-nitraudo cook About 3 bpura ■ while the 
.* ttnittuuon required .6 hours. For this rgssoa there 
‘ ••re twice as many tri-uitrstora as bi-ultrarocs. 

In the tri-nitrators, the mixed acid (consisting 
of nitric / acid 24, sulfuric acid 76 and warn 0%) 
was added r^tht cnid* DNT (broil) while swlacaixai&g 
the teaiperatuca at 83 •’ Then the temperature was 
tsised over a period of 20 minutea *to 98 and maiacaio- 
v » • • e,d ac^tfiis point for 2 hours. ^ 

. .^“Socri * There wkf* no bottom .outlets in the nitratnrs* ^ 
permittiag the drewoiog of th* charge, but in case of 
fire there was s • quick-opening valve which permitted 
s large stream Col, 96% sulfuric acid to spray into the 
nkmor to extinguish the fire (Ref 6, pp 9-lQ). * 

" /C) Peri fleet Iso oi TNT (a r ; AiWadocf)* Tripoli was 

washed with hot water, and then crystallised from 
fresh hoi wacer. After drawing off the water and re- - 
slurrying the pu*duec t i( *a. created vrith a 14% sola 
,, of Na sulfite (Stillrt) of pH 5 to 6 in auchli quantity 

that there was from 3 w 4 lb of Na sulfite per each' 
100 lb bf TNT. Iben the 14%, sola was »i**d with 
the TNT slurry* th**« was, -aufficleat waiet present 
to bring th« arreagtb of sola to about 3% of. Na sulfite* 
The -red wager was $U*r^d off leaving a TNT With 
setting' point 79*5 80 * For a purer product (s p 

about 80,3°) cImpartially purified TNT was rvrecited 
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hi MOHit vidi kx tim ttrf An win d Midc 
i« An motena *ta*e wiA ~a fmfc dte *Wum of 
saUm.nafac • weal'd 1 IV N* I SO l p-t 100 lb TNT. 

,/ TW rsnnlTing rv^wn vm iresaxed sad the wo U o* 
TNT.-w-fand twin wiA hot nm. Thy* Ae Vm 
''' mfc iNi W ’ was pM*rd Atongfa 6 cabling aaia m 
new Ae >TNT which *ms ia Ar ben 

•elution s a dJL cigimsnd «* 6 * 10 V 

N«M: TW Ail *.**t phm t eNnoed 102 lb ad nitric acid 
PM 10Q IV of TNTCmi «>mm( 9* ro 100 IV in eh* U S A X 
•sd 193-200 IV •# oUvm Ufiwl 215 A ■». Ae USA). 
TW livid *t *M°-«<X5 TNT w*» 200 JV per 100 IV el 
s ein e * (* gsAs* WWW m dU USA), Cane el I ib 
•f TNT 0.553 (aWt U«) (*-1 6, * 11-13X 
vfcidi m« coMfWbV n tV pace V tfarU S A, 

D> TNT Went# Vntan T iH W ui nh n 4« on >Iuumw 
V i. My>g» *1 tMfMtiM d vatr* TNT vtudji • 

• *f*«W method m dnwnlnped fta ,Gatuav (mi An 
Ub a isf ry mmmUr) lor tn«tk| each «ntn .m cbt 
c«M. TW method Hmiaad An ocm«t d mm 
; *k »k* 4 im fin# V. pp 2>2». V Ais pr*m« Vm 
P* t N n»*» '**■«* Mi sdi«n mrt «• } by «ddV| anno 
solfurk: Kid. TV* was in wdn m (sen A* mtpmi* 
ncMo an Ohm Any eontt be tn nt trd far • mVmi 
_ —pile d hha-w-—lyMh. fpr—ewfmbly 'n mis —m nf tw tyl 

AW Mp«mV| Am toim imokiM W tmcod 
enwwrini) Iron wan fay cntjihnai, Ae nt den en 
non diatilkd rdf. TW iiwWr oteotd mm A* me 
dn V W Mill tm W»M- far mm* it cmnrmI 


n* A* towt OUT 

MniW n mi THT of 3d^nb«s«fc Bobrik el 0 A-C 
find Preens* <R*f 6, p 19XTW TNT pleat oi Sc ki* beach 
wna Will in 1906 - *fhn pint far sun «i actor* of 

TNT qa aa ioiiumtJ scale. • 

TW TNT plant utd dsrii| dV U *ti ccsmtcitd 
it 1935 nd consisted at oor W« with root Witi: hi-s 
ttr% refining mm* dry mg. momfmiamaom via dene 

btttaw Ac MNT wan rardvm boa 1 G. Fiiiioioduint 
in mV cars, la (be bWuww lace fans of UNT «p w> >500 fas 
vnrv aitmend to DNT and c*e cycle was 3 hoars, la eft* 
'tt'-Voaaa each batch of DNJr was 4300 *t» 4400 kg (about 
10.000 lb). TW saam J product ten oi one liar van 
; 2300 awmic ooaa/noacb tabgpc 5.5 aulliaa IbX 
Cm Wsmm N*MvWiV4V*T Hi TMT at An SAi*WA 
; t vhrih. PA ft- IMalAA la bntfi y dr- 

•ceifand m lUrf 10. TW ylnt TT. V an. 


mi ftonilidn nd -tipped to Ei 


Nnt: A li adw plant an 


in HsUmnd On 


CntMa MlnaMan nl HNT «a TNT M Va Mn 
WaaV Febrii.OA-ft(M«M nl p s ms a M X Ov Dsnovtt sad 
cnUaVooaara dewslnpe* and fanrit dnrlaA TT ll a coatW 

. TNT. TW i H^afL i . t *m*i»*bi mi ..*£**placed 

ia a inar npi in—iwJ ia aarinn; la tbn Ckac Hssd. 
called eVa dUnaor. tfta bi-v as a a acul. (aratint Vm dm 
3db aaannO van dWd skft vnW. TW Simmd acid naa 


rad » dftn lad Mi sti,/ called dw aatracaac. ia 
dfta ai na fa ni s a a diaaalvad ia acsd m es one sad 


Wh Uan n kV| tW pH «n 7 nl W raa diatUlad 
In ardar <n naaaar tW dian«d**d P W an nn i aan , Thin 
WH a i#IWa cflmd ana anaw fms abkb 93* 
at ** aimWdAaa bad fam> w aw s d. fti caaaUnad 


plannaX Pi 


Van sn* af *« J 
km hWt vkb «*a 

M V 


: NWaViiMHsV «c. TWliWni alUvad an fan 
4k«Wd (Eel 6* f 27X 

Cnaftl a i i ftaa Vd»nr WWW al MNT »TKT nt davatof. 
adJHK 0* A Villa.and a pdlac idtaens fanilc at AlWM 
(Eal v t 23X TW plan ayad V ad at W can nf 10 tfc* mi 
* THT m War*M 3 natnc nna a nnuW N cenaiawd al 
^ Wn m pjnt saint *> pa a t an i a n eVanbar far MNT, fal a 
\ wnt^ WfWnekn.c) a «Ba* cri a la an tt andd) a WpananV 
“ TW ' Manianr '• aW faV a r had «nc anrap adnaln fa* dW 
1#IT !aa4 (v4kb ana JwWaacd n l(Nr> and a 2nd aanln 
. * b nt Vc i aiaanan d*a (Mich tsaa p—ha and » 160% 
TW nanlNap nint (yaparj W ItffT in wdm*m asea tan* 
d»CMd Van dw amiati ebanfa n n the Wen of W 
sWarnt M, 200 as iaaid* dins -ad 2.3 a hi^ v 
and# al saaninna snal sad pmridsd vnh a atsiaku 
■eaal apiral evil, far caslia^. TW^mUad acid. amt| 


«W ss f s i as ni the nil •mSswd n fat 44 Mtstl, chn 
Wn toa n r . e wanti n# ran trspot aeid «Veft «n 
Mnp tl handn (As 6d» «sn«U. This add 

van fntifird with Wne.60% sinsc add. TW cuztara nl 
W-na (DNT) and /nl N-van* scad ana naan famed cn 
4* 3Ah wnml. /dM aapar***. sad Vvss^ them tfan add 
%an« ^n dn 4iW (lit aaaatO aVlla dw WaU vaae in 
cW ctinWa«M (6ch canani) which caatansd An Wmnd 
add panpad.hna dw Shh nrannl (antaias an a Mptww 
W dw i*h wwd, called tW pnnMtnncX TW aim 
••** *«• anfwmwn d chn cri-oil (endn TNT) ftan An 
cr^dpent mci4 and rhiavaa dm a de 7fa need. TWna 
eh* acid sas pnnfwd to he 44 anml(An hi-nkrawe) 
vhiln An (M vans a> cW mtunw <«A mmmmQ 


«hn 9A and, 


w-m 

al the 


acid. 


ad An nuariai m An m 
1 An cacnat.nl ai napsa pan 


wp M An warn W i >^pl« * scninlm au-%1 has 
ttpMttof, vh«w As TNT 5 Mitisd r* Ar ■ Nwa TW 
*nm acid cft nn nt d 13* local «iroc acid sad lean 


(each 


(6<h yanatU) 'vhiln An TNT vnw ® An Tsnfahsnts 
TW airman vnrn cy I W hies I mania. 2 H ion ids dhua 
and 3 ft dssp pwnid n d viA coale and apitwm- TW 
«rr - r n rsr> vm mi An <rdnt ty|W f An >Rw cylAdricnl 
pm van 3 h id and 2 h ki«h, and An bam 
par* 1 fa deep. TW litfaavs had n capacity of 200 kg 
***** owl At t*M*nd an m a r of acid. TW acid cats an* 
den far fas- W miasma was Am Ad nmn an #n 
An batch pnccna. aanetl y^ tl lhn time and 195 Aa 
«lnm far 100 lhn TNT pndaend (In# 6, p 31V 
CwHi i it ftftetfUd nf RvHahm df TNT,hniopd an a 
pant acaln by Or Dmontt nf Dyvawit A -G and triad 


ted fffa An 


» a 


TW lnt, 3rd. 3A tad 7A vtttsU 


2nd. 4A. 6A 


*h mania 


. \ 


a 

o 



S6.ni) v« a.„fan. d tlo « ^ alll , ttnf pi . n( „ ^ 

}** :”•*•'• V* '* — -* h« ...... Th. 

*** to dy« Jid (cyciod. 

IT,* iwlu co cb. om. , w d .o .S. o.mao. 

pleat), «bm tW oU v*s aeparaced. from «ut« acidic 
vmr. IVs^ «hn oil van tzaativ^d to cb« 3rd »*a*ni 
,W ?** - “ T 1 . vanWd. vbii* still ia tb* feolcaa acatn. 
w.A a hot 4W solution of endim auUitn (Scilite) at 
a pH 5 co 6. A last Ain An tji-oil %«« anpaenend fete 
vaate srnsst <4ih- vneeU) sad Asa washed wiA fseA 

k< * (5d> This waste water wan separated 

ia An 6A *na*nl aad the. in the 7A setael An TNT 
*“ MiWd agars wiA water for An lane uaxr.^Aitec 

iwrp*d M Ae 9th vessel. Finally An TNT 
van Qehed aa Ae l% osual aMdi (Itljf 6, p ^ 

M Wa^i^ .f T hT d*ai*>.d fay 

J.Msiaaanr (Get\P 732J42, I94A1943X TW nppiiftt** 

- ll <cohma) pfo. 

etdnd viA perforated plates. Each tfolema was enclosed 

A a atm iackcovd kecxW so Am. Ae TNT could bn 
Wp« woiioo Arou^bost Ac Whmg process. Aftn| tipn- 
nunc dm ctvA liquid TNT from An bulk of ape at acid. 
- »aa nssnlniCed by sau of live acenot nod pre-beat ad 
*NT cnsIsioB ntnc4 comuanutly -i»«o gw 
bon ** ®< *« , iM cotua ud iiauitao.ov.iy iom bot 
• '****- d fe ' '•"*»*. «« tb« r»»idu»i V id. ... 
T 1 " >«»Uio. »o.»d *pv M d. »d. ,)vt'p.. >IDC 
tkfo «* b A* pi»it. (luullad k ordtc to.chn.r 


uta«*i 0 , «oi pUc. in. B.ljium b« .i, 

“*'*“** ol ■ •* tlou ‘ «»plo»iao. Thi. %„ du . 
l.c. tha. ^luuoo, oi TNT in .ctpo, o lolc . cllf 1K ». 

kn «« •• SP~n«,l Typ* Eapioairaa. 

A(a. ih„ accident tx A.,Willa oj Alieodort taodifiad 
the process co mske it aoo'baxsrdoua. 

• ) In A« aew process Ae cruds TNT wa* dinsedw^d 
in hot, week (nbou* 60*) mitric acid and A* soloam 
cooled to wn icmperaiW*. The crystal* .of purified 
TNT vets" separated by filuadoo frewa Ac cold taoAcr 
liquor which contained enoat of - Ac impumiea mad 

• ome alpha-TNT^ The TNT crystals were washed. 

T - ^ "‘l l * t,b 60% ’ cold e**™ 

5or‘_JW 1^0#^ if 4#M)f nF^ 

6> Tfc * -Mbad cryataJ. of purified TNT vet. meired . 
«d tt* iocitM compound w«J.,d .id, 4>6f- —ter. The 

.eaulcn, acidic water .aS removed- „d „,ed n« 

** “ ,ed Ut *‘ iw » b * OT P“°n towet^ feed in the acid 
recoaery P Jan,. TT,. Wren TNT -a, hrnher wa,b,d 

I-} Dwt W,d, fraab portion, of hot water (aavin. 

**'TV“ *■*» «««»• «”«). dried «d, hoi ut ud 
. fb *“ ii»ked in the uauai manner *' 

c) Tbe firat 60% nitric acid filtme(»ee epe~stba a) 
»*a diauiled in a atowt-f.ned Olmatic atiJi” u."io,’ 
indueaon b...in ( ot. dinunwe banani,. Tbe 
•trrnjth of the recovered acid wna .boat JO*. , 

Th* purified TNT « M of light cdlnr and bad ... . 

( *'T* 8a2 “ »•* r «• claimed to be [ c .. 

.mdrtl. than TNT a of a p nh high a. *0.6° dbJned 

by.^« Na suifste.porifftcauoa This could be dW to Ae 
fact Air' ottttc aetd rraowea amme ocher imbuHtlea A. 


mAnus), reached Ac upper part of A# coles* where An 
separator wan located.' 

Alias separating An ncidk MM, An liqbid TNT went to 
*. hotro. of th. 2nd edv-a. The pemce.. w« 
a. M An Ini colons* except chat a 5% Na bicarbonate 


* W colnnA, Ac *TNT emuisim wan washed 

wiA hot water, - and in A# 4A sad 5A column it was 
vwshH wiA a 3* Na mlfitr solatia* im order to ravOTC 
lW , 'Win-*aad game iioatn of TNT. fa An 6A col asm, 
Ae TNT .wan washed wiA bot water. A* m An r lnt and 
lid colanskn. 

i< wan clamed A at Aa jkoctu possessed ^n 
Ag advnncagna over A* hatch processes: <• - . 

a)Lann tisse covaamptioD doe » An facT Ant nneb 
MM iatmatn cooinA WM ohaiMrd betawea chs 
rnmmiwifUd droplet. of TNT s» An washing nsdiq 
An* wns possible wiA Ae older owAod 
h> Better yields - 93-06%\na 9^93 %^ with Ae older 
hatch sieAoda. This was cia&tted to be da* to Ae 
f«» d-i u krmI contact betw.cn the ,TNT Crofl.i. 

. “ d *h«bini media ia very abotr (Wan than J ■inote* 
ia each colon) tier. ... practically no decompMuic. 

°* r«<W of) the alpha TNT ud only die ingwmiea 
were affected 

e) Better Wiry of prodacn eeoiag point 
▼s BO.3-90,3 c by the older wnAad 
d) Gfnacer ecoaoMy • ana power nquinmmmem w#m 


TWT. RnfioH* by MMHn Acid. During WITH, An f .Meissner 
Co <teTelj>peda^ ref In Ag peooess wiA An atm of recover- 
“I ^ ™ T *«pnrlu*n for w6 is cMaAv&ial explonrv^s. 
Ia Am process. An ends TNT was crystallised from 
W* «imc acid of nearly 100* cmc— nation, TW nmn- 






k 
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) » »%•* ***** nm westerner*** 

w*m fe fa wot ’wfa« fa M rf i m pact is mm* 
bM». !*• ta«r * *=“«* <»•*»«•* 

TOT. - s • - ■* * - ' . > 

M/fa MM ifWM'MM k**J 

fa iKfag fa4« Fitter* Up 19, *• 11, fa U» 27. 
Ha 29, fa 30ufNo 100 (fa fa** Fillets). 

Kami All fa dims (Mkid wxnBti, fak fa, pommiU* 
»fafa •! FOfa »• 29. *«» W*p pPMfai fa lfa< 
fap faal gbt tVr, «i4 fair wloeitk* of At»>fa 
were fan** C**f 4)X j ‘ • 

0) MMifa •# TOT fai ewgleu*vw*w * •<■• 

fatt, ncb M fai WC1 «* P£TN. fa TNT *« ■*• 

CW»M»fa BP «**»}*« CQMfa fafafa fa <*•*. 
■*•**«!-«* IP Mcfaucpl ftcfao fa if Itot .or PITH 

«m. afa faw. alfafa fa fafa W TNT nrfafa 
in fa li»T»| of poUf, faMKt fa velocity of fat*: 
«W* mi fa *BX or PEW. ' 

in awsfat **** Vl ofafaw, fa TNT ;W fa 
gskdfml high efaaai A «*•*••♦*«. fa ofar *fafa» 
b«]*j a*M M .MfaiA* avaikMs awfay of TOT. 
j nm $ fat ijfafao otto: An fait (fa m i» 
-fa -ifafa)* )£K. o-Hilfai fai . rtlio. 
faifaV ONB. DNN. TtaL DNA. Cm fanto, *«■** 
•jftle.oor. tWoo fafaft.'coi bo daafa ¥ Wt®' 

sywmjatofft* << r far --K ^ ' 4 fci 




oo», mumly TOT ft ENA. «m masd lo 

tyfafay fa nylfat, fa of 
• tornado* of oocoooifaf fa ffa* 


fa TOT ft TNT 
TfafanyUL 


0NT 

ylfa 


mss' AT 
0A4J. 
it B*ft E 


fa; Co 

PKA Di- 


n p- 


HI High- Ex- 


NWt P< 
EM; 1AF 
fa TNT T* 


T famfat ; Thx 


BuS 


ft 143-161. 290- 321^fa 436-43ft 


Vfa. (1915) 



turn* *1-277 

9) O.T^dcUfa «< o K Com 
Plooco (Germany), PI fat 93* 
♦ft-4ft ' 

arstfalfa Of 01, Survey 

Infam k Filling Hfa b 

<1943\ j* 6-^14-13 ft It 
3) Am, Dm e* Fmel* byj 
0943), Ptot fl. TmkUm 1 ft U 

6) CH,Bfa, TNT 1ft a faces 

23^30(1^43) 

7) Alfa ft fa-r fafafa 
Mocyk fa(1?C> 79 r . 

*> H,TmW to -uU Goramm Dsfarn 
P» fa 7*27l or FIAT Fkol 

a rr " l>r ^ 

10) J.CJbftfar* ft ;jULfa 


933). 


iiny y of Efaoko 

0*3). N 6 ,. 33-30 ft 


i Ifafa t—. PB fa 1S20 

% 

faooJvot. PB fat 11.344 
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W fa fa lo or vo o . 

IS) (1947) t » J 


Trftiotfa (TriwezmcyUee) (TTJ00 k dsscrifa k 
the MMtti fttedok faor Xykoo. TW Gstwe THX ptpf 


bf (We*M cMrtrciol syioor w— • jfauc. fvfao 
cni| «ba« W% <H erkftro - o - erkoo of • p IftL , jkm 
rbi Wkf o Uqfa oittin. o( ai»tf4«>*«k p-ijltotfl. 
<Mk 1 ft 4K 

la oefa co • crotch the •▼•JUbit of TNT, dbp 

CUM.faj WW 0,«fa •«»« oaeftWHo cfaii-i 
oiudb cftftfttf mm hifh bo 45% TNX- 

Followki Bto cf •»<* «rplooiT«t: 

' •) Mfa of TN^ 20-23 fa TNT 80- 73% *wiA 

- ■ • p mflktr ■> — * *7^ »fa fat coat- 

loo4atf tkt b— b e fa fail*. Fat cfcok Mad 
gyitM «o4 taJoc— mmtm siaind i«p*i»r 1 j by cor 
ttwvimt mmtkmdM to focn NNX oa4 MNT -o4 tbo eiitwt 
a * cbo r»o Mtt^goiMcOMpPOiKU ta tho 
mxk of 1:4 -oo ofafa dkfay to tW tnoicro 
>n|i. fa fa fafico rofiak* v«* omia*d <K«Lb 

2ft 5) ' r ./ * • 

b> A fat-tv Bi TNX 45, cotryl 50 .fa TNT 5 %_,wktk 
■ op abmi 00° mm4 f-iabU lot eMHeadiac tklU 
etc, fa ftvpd k oitnfao of a fat-co of' bftfX fa 


o| 5% of TNT. TW 

TNT fa amafa a ten 


(ftof 2.9 IU 


1) A3onb<cb«, Scbitm 
(1933) PF 277-t 

2) PBEfa 1820 (1945), F 11 

3) PB lUjo 22J«0 (1945), P 13 

4) AAm Hltfbfi, Sfar fa 

9 73. 


Td-Wi. fa Tnfafhy 


fa Schkofak, 2kfa (1949V 


Tr Hoi tool, fa Ftlkt No I0K?) fact FUkn. 

• 

TH-Ttfaf- As cfafa oMfafaf pf 2 pom of To 
(TNT) vrtftft 1 ot 2 pm to of Tefal (TWO b« 4 fakft 
n l fa* euio* MM NBftU colifa fallft Cooft f— fa 
P ' 1 A, woo ifa •• a boovut. 

ftcfmcc T.LOifli, dofafay of. Po wA tt fa Efa 
dm, ftil«7, N T OSk3V P 15ft, -^ 

TNwofafat 3M. Ao pspiotivp ml k (faaab fakj. to 
woo pefa by If A 3 A-G by cfafa fa «fak* fa 
ftfalo-fao pofafaca >fc ao flfau after IF L 
ftokr—cac : Naofa,- Nfaj l y c ofa.B a torfartio (192«) p 499. 


THfa THda,. Jrt* 


of 5cyp! 


M **Ft l9m4 


1 fa 3) . A orOol W PT> 
k rttM B-y d-faf W n k 


i# pwa by Seri 
mi fa Triak^a 

— - U* U <*? 


acid) ib 
ccfal. A 
fat Cfaf 


TNT. U 


tSaie, joJfa 


^1) V4CUt*fafa, fai 

^U933X P 297 

2) PB Xfa 93^13 (1947), 

3) I faWd i i t. far 

P 9B. 


, z-ricb (mtv 


•• i " - 



• i 


> t * 


r 


- Kr -- r._ 
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THaifa. THaiaol. Trlclao, Ski Trlalnpt «fa ftUi 
Stypfaot. Sop Bki Trtfiitt«t«aCHftckat m>d alao ta fa 
eoporai aactioe oo4«f Siyphaic Aetd. 


THaUd w-4 Totr-apn LtiWt Saaw aa ^iaakydBao. 


- ^ 

Tfaoch Ffalop Mixtvri. paw a fa in 1690 ,'CODC-iapd 
Bo pi craw' 70. ( cbiorait 13 and 13% of a doable aait 
prapd k fa followtof aaoafr: 

Pyridfa *•» added alowiy to. a aok ol a facallic 
Qicrara (aocb aa o| Co, N» or Bi). uncii the cbakctttfa* 
tie odoft ol pyridioa brcaxBO evident. Tbc teiuliio| cryr 
atla were drkd and tacorporated ia fa a bore * mature. 
R*(irw. Daniel, Diedoonaire, Park (1902). p 7761 


Trylafaf .Fabrlb D A -G waa_ o©e t>f the priocioai Gvmao 
(ocfipaep for the naoaiactare ol primiot ana iaitiatjae' 
txplefti«vB , and deticeft. let . V% II developmcau and 
BckitMi arc briefly depetibed by V.Taylor et al. BIOS 
Fk-1 Report 644 (19451 


Troll a . Plaetic material coaaiatfa of eithec polya tyfae 
or poiyacyeene ,• opolymcta maauld dm in a and alter VV II 


or poiyacyeene .» opolymcta maaufd dmin^ and after VV H 
by tbo. Oyoamir A -G . Troiadorf, Bea Kdlo. Some fuae 
bodice, euch aa 'IpZ T* were made from Troiirui. 


1) V.Traonich, KujiaiBiofle ijp tecbniachpo KoiroaiemsschBts. 
Lehman-, Mfabce-Bcrlk, (1943). P 423 

2) . H*SachdiAft u V.Zrbrowela. lu&acoff-Taecbcobocb. 
Haeecr. Uikcbeo (1952). pp 240-241. 257 

3) K.A.Tkcb • and R.V.Itucbkuda, Pica tinny Arsenal, 
Dover N J ; prieate couauoicarioa (1953). 


TfalU ofa Flwaalfo (Dtip Oil « Liquid Oil) U 


described in the general fatioo and alao in A^tettbacbct, 
Scbieaa- and Spteo^*to«e (1933V P 26t. 


TSMV 1-101 V See SchfaawoileTfL 


T-SMf (T-Scuir or T-5abecaoce) o k fa German designa¬ 
tion (or concentrated hydrogen peroaide (Vnaacrseoff- 
pcrorydV T-Stofl waa. a. clear, ekeoua liquid 1 coac* 80> 
85% H z O f and 20-15% M # 0- Ic waa (airly stable at ordinary 
tempermeufe and preaaore when k the presence of small 
qoaotitic* of aoabiltxen • such aa phosphoric acid- Hoc 
mt, dr a pice fa gee ate at care, it was not possible to 
peeress a alow decomposition o( tbe\into 'oxygen 
sad water over a long period' of time. ». . 

T-Stoff was War stored k aluminum receptacles which 
bad been previously crested with so acid and triaodlna 
phosphate. It tmu also-.be kept in glass vessels, bur 
.in any case cittern care must be taken to exclude aoy 
dust (inorganic « wganic) or any other impurities. Othct 
T-S*off resistant mace rial* reported weret copper-free al- 
umiaiwft alloys, cbromiilo aCeek (widi not Jess than .13% 
Cf), polyvinylchloride plastic (when uain^ cricteaylphosphate 
as .a softener) sad polyethylene plastic. The Buna S fa 
polyvinylchloride without a softener. were lees resistant 
whereas the poly am id was not resisfac ar all (C10$ Rept 
30-115, pp I2r 13)- 

In order to determine the strength of T-6toff. either 
qgrjjWa<£P o_ w ah V perm — g as am waa used."’ 
<ur*S*N»||a cantf io some rocket 


iided missile 


wrt .u.wbl. Jo. th* 

otaaioed with Z-Stb/f was suitable for driving rockets or 
- 4T°-{assiaced take-off) units. Th* *te*m obtained wtih 
'Z-Stoll was not suitable hi driving rur bines becaun? 
it contained small paiticies-of MfiO y Vbea T-Stoff was 
raised with B-Sudf (hydraxine hydratej in fa presence of 
1C cuprocyanide, the resulting liquid- was found eo ignite 
spontaneously. *• r 

One of fa most iotetesung applications of T-Scoff 
was as s source of power for submarines aa proposed 
by Dr Hellmuth Valter.(See U-B«»»Valter). Seven 
s ubcoariocs (300 to 500 ton* each) wek accepted^ by the 
German Navy up to the end of VV IL 

Dr Valter, who U oow working in fa U S A , recently 
published a paper (Ref 7) describing hydrogen peroxide 
aa s source bf power. Beside submarines, be !|s<a the 
following German devices where hydrogen peroxide was 
used as a source of power: ' 


«) .A 500 kg ATO (Assisted Take* Off) B O mono- 
fuel unit 1 


b) A 300 kg thrust, rocket pttapulsiow unit for guided 
cniss iles 

c) A bipropellant 1000 to 1500 kg ATO 

d) „ A catapult with hydrogen peroxide propulsion . 
unit (deccApoairioo Duly) for laapehing V-l s - 

e) Controllable propulsion of a 750 kg thrust unit 
(or tbc Uesscrschraict 763 

0 Rocket traiamg airplane and s' controllable 
power ‘pilot lpvinj to 2000 .kg thrust for the Messer- 
Bcbmirt 263 B. ' * . 

References: 

1) Or Nicschmanp, Physical and Chemical Invesdgatioas 
of T-Stoff Solutions, I G Farbenkduatritf Rept 597, Oppau; 

• Germany (1944) 

2) H.Valter, Report on Rocket Power Plants Baaed <w 
T“Substance, NACA Rcpi No 1170' (trwnalated (x«^ chc 
German) ‘ ^ 

3 y Logan McKee, Mechanical Engineering 6ft, 1045-48, 

. (1946), Hydrogen Peroxide lot Propulsive Power, Produi; * 
tion and Use by fa Germans during W U '** 

4) E.S.Shanley A F.P.Greenspan, bid ft Eng Ohem ' 39. 
...1536-43 (1947), highly Concentrated Hydrogen Peroxide, 
Physical and Chemical Prepcrties 

3) R*Simatd, The Engineering Journal of Canada ' 31* 

219-25 (194B) v 

6) F.Ross, Jr t 'Guided Missiles, Lofaop ere, N Y (1951). 

PP 45-6 • • - : ; ; % 

7) H.Valter, Jet Prdfwlitao % 24. 166-171 <1954) v Exr 
perieoce with the Application' of Hydrogen Peroxide fot 
Production of Power. 

Note: According c» H.A.Curtk, CIOS Report 28*62 (1946), 
p 23 the code name T-S**H was saed for 82%-hvdrogen 
peroxide, while fa code names , Aural, Naurafla and , 
Svbsidsl were used for any 80-86% hydrogen . peroxide., 
According to R.OSdff, ' CIOS Kept 90-113 (1945)* P 8, 
fa Y-Stoif wss slso cslied Inaalin, 


ilso cslied Infslin, 


• 

T*5r»H. Besides being s designation of a cooceafated 
kydrogva peroxide (see above), the word T-Stoff-was used 
designate fa tacrymator (Trsneostuff) roofisring of 
s mixture of bromides^of o-, ra- .and p- Uomtfr of tyleqt. 


propeUaats, a2^ fwrVfainsfajadfd miasil* 
which was propelled by -- 
Ca pmssfiganata. These taktares wwre^tfta^$>4 tmlW***' 
AetoHb, to aos R«pt 50115, p 8. *h«i 
was decomposed ty a catalyse*such *s Z^-Stoff (see above) 
to MP *14 (q v ), sapetfcreated steam waa formed (together - 


T-5*ef4 (5)^ Hydrogen peroxide containing about 20% water 
and stabilized with phosphoric acid (150 rag per lifer)* 
Specific gravity at 20 G: r 80% ^elution 1.34,83% 1,355 

*Wd 85% 1.364*(Decomposition number (qr) less fan 3,* 
**B*W-4 s-i source of o^ygtn in liquid rocker propellants. 
ReferenceR-OStiff, QOS Rsport 30-113 (1945). P 9. . 

Vv. J - O 


with ozyges) because about 552 kcai/kg were liberated 
and a very high temps rat uw (480 _0 waa arraioed. Tbs 
■team ‘obtaleed wiah'.a solid catalyst (each as UP -14) 


T-Sfs4< (U)- Hydrofa^ 
and stabilised with' Vq 
compoaioon Number (q 


peroxide emtt about 20% of water 
amlneUa* .(4w n. per liter). ■ De¬ 


los . (400 eg. per liter). - De- 
re jlii& 1, . Specific gravity 


1 ' V* 






*^r/ 


■>-" r 







Paakat (Pocket Submarine). S«t Sseksod. 


at 20* Mat a* T'Sttff (S- lioed is iiqaid racket pro- 
pelltaro. 

Refe«»c*: *.€-$*»• CJQSRrpatt KHJ3 (W5>,*9. 
feec*>«rMwe . W ParcWwic Acid la tto» ***** 


LHU*i-2t *4*t Um*m***k*m9 21 OHfcm 21) (WiMra 
21. ■* Ffeacfa) w*a * fihwiia* developed in cb* Use 
pan O* .WW II (mi act produced m large quantity. It was 
77 « long. ® wide, displaced 1600 ton* was pro- 
«id«d with-5000 HP Diesel* tad 5000 HP electric »wc t 
Ita ,i>ttd in submerged caadiao* was 18 bod 
7 bou of rhe older submarine auxMs *7*^and; *9*. The 
tHtoot-22 could WTtl a* web mm 30,000 sale* without 
rtfacUiii or t«i(ocku(. 

I«fvn&c«i A.Drcroct, Lffi Arifft Stcrifln Aliffntabt« 
Pwi. (1947). pp 24-26. 


UWrtr^« t * 1 fl«« irri » lu 0*^*,,*). Acnnbo^ t» 
A.Swttkackat &<ki**s- and Skwih 0«, Leipzig (1933), 
p 44 «W 4bMc«r <d> *mnr* mm T * uimwl tt: 

d » x^£ t wfa*ff 

(e) 1* ft* *ti*« of u ttpW-pt fa kg mud ft) U tW 
caitMpa sqaal to bou 2 , 3 . ' ' 

CS«« elea Cap Teat in the general nc non). 


U WrtfVVM^A^Mnt **r S»«sifc4Ut5r»k»*fn*ia#w 

< . Tf ***^ # * i ** C^Wiwt or>.,iimty Coefficient) 
Accatdiag *». SsvtYbacbar, Sckiett- and Spr****t»ttr. 

Laipvif (1933), p 43*> dt c<4ffi<ktt pi maidiciM 

tf d-«NMd« * kIWff. (L«) iff cnlc.fo.ed In- * € 

foJlewtag ****(iw > 

L* ^c/c,,where 

M in the — ijfct (s»ck go_ 30 |) irf on te £* 

w (^ Hs the weigh. od 

kSr^i; >k,i * * dd <p a 5 " - 

H tfca dimmm c* between .**!« 4 — cUrp. is 15 «» 

**•.** «nfor to iUmir M)j oi Pa <e * 30), it would 
****** *>g of PA <*• - WJ.1TU* wiitdd fin^d. (La) 
** —i—of 50/30.1, 

k **4*t to detonate 50g of TNT ft-50) it would 
kr -coo*** w«t 6 «| *i « A <c 4 - 6 «) while for 30* 

T* 2 , #i ? F A **f 14 ^ **oito± This Aim. 

*? <*£> ^ ** J ** * ^ ** TOT and d* £fo* 

of 50/3* - l^p for wyu k- . .” IBt 

NoOffi TW UjWt tke vnfo* al <U) , cho «o«. NMkhc 


U-ftoiM Woltor (U-B—t ol Vahor) (Sob—inoff ?uh CW • 
ic«l Pnpaliioff) . (So—-—uio ■ ptopaliiMi cfaijBjqm, 
lm FmcbX W «d«r tot to b< dopoodcat 00 *t»o«ph«ric 
0 x 7 ft a foe tfa» opmtioa ol ffuben mtm* Dfoiti «a (iota 
*b«a in »vt— mtg*d coodiboo, H.Valior tad coiLibo«scoa 
footfMd a drrict ia *hich coflc«ntni*d hydiojca p*r^ 
*%id* (TSioit) wax cacfflytically drc<—pos«d ua ii— 

Uio. bter ba 4 '»* y g^^A. 

TW osyfffa n» ua«d fer op«tada| the Ditff/v^ ~ V , 
ff«BM atM, the to«|j libfffMffd an <fecotapo»ic f£ ot dw: 
hydiwfta peroxide , which mmo umb <0 6 p 0 kj/ 7 kf (efftt^ 
cuiatad foe IQO* pc*oxide), w— ociiiaed to oJhmit • gf 1 

ta 2 bbo directly co— e<tvd co the profiler ihdt^ f 
a by-fimtact <rf this ntctioo pore water we* oUanV 3 • 
which warn aeffdtfof drtakug aod cookiag purpo—i 

Acedia* 10 Ref S, 5. the abo- .yfften we.’ c *U«^ 
Cl°**d Cycle Diff-el Deeeiop-rat lor SahMfftd Pro- 
peifciae. and the tdra fi* to<h «■ cogiaa goea hack to 
the two ol ¥* I when eft* Gemaaia W«#t mi Kiel tried 1 
iq oaa coopwffffffd oxygen tot Diesels, No work on thm 
• abject was done nodi 1939-1940 when ch* Gcrnao Navy 

re sweated to an finq» (sock as Zeppelta GnhH. loan —dit 
. -Geffdlffchait Valter) sad reaeatch nadhidooa (each as 
5 r Fotachuaiaiasucaf Ad ' traldffhoeujr, euder the 

* ««ction ol Prof t*mm —d Dt Huber) to resume the project. 

*• ffboee SMUoacd Valter aysten «iio| bydrofn 

5 * ro ^ w *l J ** * °{ «r**« 1 «i»rff was also a system 

- developed at-Pro! Kaaue'e laboratory which used com pressed 
oxy-o. A .abmarine, asing coapresaed. oxygen, derigosted 

• •» Type XVm £ .2celled also Seekuad), was nearly coo* 
platcly built mt *e Germania Verft, Kiel, using finished 

^ Blohm A Voss Type XVU hulls, Dai ruler-Beos^ eogiaes ' 
— d two outboard cylinders with compressed oxf*etu Th* 
Xanms ct,uipmeot was somewhat balkier, than that d - 

- Ji! 1 ^ ^ ^ XVfl X soWnadoe, it was 

pleased to taild a si> l— a ria e with a smaller eegane and to 
use liquid offrgta carded in - two insulated tanks. The-, 
waik oq the^cloffed cycle «giae project did not progress 
..very imm* M U was d by (he High Command to be ol 

• ffecondasr ui»i««aacwr U-. 4 „ * 

.v <S«« *J^9 Sffebuod tad uj>d« T-S*o(f). . 

^ pUatm cosstructed at the Valter Vetke, 

>.T«1 Vs dtKnbd by JLC^titf, CIOS Rapt 30 -II 3 (1945). 

N«w: Ae^ojdi., «. Ch,. En r , 33, 13« 

the Bnoab.Ma the yard of VUrkwra-Armstrong. tt Bvrowur 
Faraesa, launched a — ba—iae called the ■Explorer"**** 
Ztim to be {enpeUed by hydrogen peroxide. 


l^JT**?* Totpaio L This device coo anted o t a small' one 
?**v***7* If **? oi •bich a torpedo was attached 

— com bias doa wds propelled by 

— electnc moor in d»e —hmann* operated by^ storage 

k ^ D f*’ dm device to within a ferny 

ELS 9 **/™* *•--•-y -up, d^iT 

'■a.?*.5?S3.n«r •~~ d - 

Noot: Soafo of submsisnes ver# pcopwUed by mistnal 

combusiiofi «giae* (R*f 2 L .^ •ttwci 

Kefrteace*: 1 

2) Pri^ Fi *‘^ iUf ^ W.p,505 (1940 > 

^jy'rjrmtr co—naaicauoo from aq tosottfr« 

i hate construction wad who nrquesce^ thar **«• 




1) A.Docrocq, Lea Anxi. Seen— Allem—des, Paris 

(1947), pp 26-31 

U.i5Tw»?“ ' n ’^ c * 

J) U-Bom 997. Norton. H Y (19533, PV HI-2 

Vs J*‘ P»I»l»i«sn 24. 16»-9 (1954) 

n ) ...'r]^ ,Scl>U1 f a * , l < ^ nmaa -, **” J ciowJ Cycl. D>>m>I 

,0r Projyal.ii*, QOS R^xxc iO- 


\ 
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Spceoguagffo uod'Sprangsaoffe, -- 


Ungefriarhs— Dynamite ndmr Schweryeftlatha- Dyoomtta 
(Ntm-heexiag Dynamites o< Difficultly Freeaiag Dynamite*) 
are described in the general section as. Low-bee sing 


The following substances or their mixtures weye 
used in Germany in order ro make the NG cootamiog 
explosive* uoorheexiog at winter tempers cures: 

. Nitro glycol, din iaoc hi orohydrin, . dinilroglycerin, 

tecranitrodi glycerin, difiiooformia, dioitroacktia. 
butyls offgJ y cold i*i trsty sod sromstic oitracocc pounds 
such as MNB.^INT, DNT r etc. 

References: 

1) P.Naoum, N.ittogf(ceria , (1928), pp 336-381 

2) A^tettbacber. Sprang- md Schieasufhr, (1948), p 61. 

• . ' 1 ’ * . * 

Ifrkpswn Nonas C— I at I we* . The following,. Get toaa conr* 
positions we— described in Allied Enemy Explosives,; 
Aberdeen Proving Ground. ' Mary Wad (1946), sad other 

sources, but for whirh no names were given 

a) RDX^TNT-50/50 sod 53/47. Uiedu shaped cbsrgc 
am—unition csheils, grenades and demolition charges 
(casHoadcd)] • 

b) RDX pellets embedded to TNT. Used in 4000kg 

bomba (case-loaded) <v 

c> RDX/TNT/Vax - 51/48/1. 55/42/3 and *58/40/2. 
Used for tna*-loading various shells. - • 

(Uod«w«H Explomiy.^.. Ex- 
(enstve s—dy of under water explosions (Uncerwasset- 
spr«guagcn) sod of Genoa a underwater explosives was 
cood««J bj, Dr A^teBtacber, Ziiiich. S-irzedMd. 
“V ossenbed some of his invesagstiooa in books and 

Pubil *!l5—“ »*>3 Sw it serin nd (See Refs’ 

lO)- Some addttiooal inform suod oo German and Swiss 
explosive* was communicated to the author • by Dr 
during his stay — New York in the summer of 195V- 
Socoe —ve stags turn on G^flcbaa * aluminized underwater 
explosives was made by H.Muf»our (See uoder AJumiotzed c 

information on the composidoo 
sod effectiveness of various underwater explosives may 
be found in Naval 'Technics] Mission* Europe Technical 
Repoets_ (eg Rcpts os'227-43. 547/45 ^ 548/45), 
some PB repofts (eg PB No 1820), some British Armament 
Research Department, some British Mine Design Dept and 
some Gera- reports iasued by the Chemiscb-Physikaliscbe . 
yersochaanstalt and otier institutions. Oae of the repoer# 
is entitled Bencht uber die Arbeirstscung Uaterwasiet- 
• pcengmigen Amagruppe Mar Riist/FEP To OkM, T*guoga- 
bencki Nr 6 , Okrobet 1945 * The data’ from these, papers 
ws» compiled-by J^.poles in an excellent report entitled_ 
of Underwater Explosive Comparisons", NDRC 
N® A-363, OSK&No 6241. Although this report was written 
■ beat 1945» it is stilJ classified. For this reason rhe 
values of underwater, e/fixtiveoess given 'in' this report 
mg* not included in this work. 

According » Stettbacher (he principal explosives 
used during tVI for loading die sea mines (SeeminenL 
depch- • charges (Tiefbomben) and torpedoes (Torpedos), 
cons is ted of TNT sod HNDPhA (hexsnitrodipbeaylimioe). 

**P*°**^ e con.positiob consisted of TNT/ 
^f/40, whUe spother contained TNT/HN DPbA- 
3 V65. The latter mixture was "dsUed. SchJssawalls nswsr 
Art (>ch« sAL - ' 

Note: • U is of isiffrest to report thir previous to U!t mad 
■■ 5“F *• ***• Gff—sans, in their underwater sm> 

•asMUton ; used mixtures of ’TNT, HNDPhA, TcNA Utn- 
BicrosmUae, cslled .Tet— in Germany) sad TNB (triaitro- * 
benzene). Straight TNT wss also. to and to be suitsUe 
*• an underwater exj)losiv«, Towards the end of k 1 1 Urge 
proportions of aluminum powder were introduced in under- 
72*?*^*' On# such mixture, known aa Scbetaswolle 
If (abbreviated to $ehw It and latft called S ?) was used 


HNDPhVAl l£ * ^“Pcicioa ... TNT/ 

6W2^ h 5^ *“ -“«* •« 

«H kinds of underwater chatge#. * Trfy •ff«crive in 

^£^fsa, l 5p' 

2 5/48/77. ” ^ , 19 aod contained PETN/TNT/Al 

When Gennany started to rearo" (about 10 f k.: 

"**.'*7 « J, « d *«*« » * 3*2 (TNT/KNDPhA/ Al- 67/8/29) 
““i'• ?« »Ppe««nce. At .bom che , Inl r dme ft. 
•Pbr.'t^.Ac Vcnucbtto.ttJ, (CPVA) prop^^^-*- 

hiToph v* , RDX («?«•••“) •■• St T'Z IT 

Eiller No 105 sad Fmer No \? ia ^ ** 

Triolea ,07 (See FiUer No 1071 7 

.Dd T dwin g /<0) * ad Trt, °f^v < 9 > ) . 

whirt ornate *w^ 

used as onc.o/ the t*gredi«its w«e inuodbeed before ' 
ana aufXQff H 1L They included Schw 39 ai S-3*fNH.w’n«y 

/HNT/Al^° d " ^ 0/V4V20 V Schw 39« (SuNoJ 

,mu ^ *“ 5/10/50/35), Mlshira 5 

^WO^RTyxSMy+m* -35/28.5/35/ 1.5), S-f* (NKsNOs/ 

in h A/^^e^ m ^ lni ^ /R0 ^ A ^ KNO ^aNO 3-32/10/10/ 
few 4®oag them che Amatol 39(q vl 

t?H S;L i0 * l mw N ^°V D ? Cy ^9 l, !*4P^HTN - 70/10/20) 
63^9^18/10). <NH4N0 i/dCDA/PETN/A1 - 

* lo addition ,co the above mentioaed ASN and Scbw 19' 
the. following other underwater explosive cotxmoskiooa 
. c 2 t * ,ned . p *TN^JiETN/Al powder/Vax • - 6^5/30/3.5 
sod a miztutc of. Nlpollt (q v ) 70. with ground Al 30%. 

2^* of i* eb»t it can easily 

be machined And 4 ** suitable for use either for cased or ’ 
^jlncased charges." *•. < 

“* Mi'autc. of PETJN «th NG (niuogircerto), in ubich ‘ 

P*T h« 'o^orpotwtvd >o«ne collodion cotton, were proposed 

JLJ^ A -S teot *^« under the name of Peotrinlt*. 

**»» Jectiooaty), T.heae mixtures Were ' 
found co.be effective in underwater explosions. '- 

Below arc listed additional explosives proposed 
I^ ^ •hA.M d K dlX9n, i0g U * e ”} “•^•nraur arm^riJm 

. "•"* ° l <hC " eXpl °* f ’“ "" 

JWT. TNT/AI - 75/2Vi 60/40, TNT/kDX - '* 

SBSSpfiB P : tt SSTg, 

. ? P 1 *^ 1 S*6|,H0 (matrix S^B & pellet* ). S^Ufmatrix S-I ' 

& pellets S-7), S-12(matrix S-B & pellets S-7) t 5-14 {HNDf^iA * 
/TpmcrochlOrfobenzene/A! -.24/60/16), S-H (auQu S^l : 


e/Al 
5 (m 


24/66/10),. WASAG-3 (HNDPh A/TNT/Al 15/75/10), 

WASAGMU2) (mstrjx % ASAG 2 i; pellets VASAG - I 
WASACKUa) (mstix VASAG-3 '? pellet. VA^G-j). .' 
The foliowing two experiment*! mixture* proved*to 

* B “odeepster explosive*: NHsClOs/ 
RpX/Al - 50/10/40 and TN.T/NHsNOx/Al - 57.1/28*6/14.3. ■ 
The (int mixture is about 2'A d me a as effective as TNT, 
whiiq tat second mixture baa the advantage chat -it can 
be pressed to a high density of 1.84 ✓ 

(See also rxpJosrvea S-6, S-6 modified. S-l6,.S^9, S-22. 
S-2G. £-4 aod KM A listed under Ers a tzsp^engs no fhr), • 

• Reference*: 

?) -A.St.rth.dMK, S S 23.23J-34 (19505 (EipfcioMo u . 

[« Torp*tte * irkun^) 

2) A.SuutMchw, Schi..^ »ndSpr*n*,wtf», L*lpiitflflijv 

PP 396-401 . ’ 

3) A.SMdb«cii*. Procar I, 83-92 (1942). K-ic^.pnajs-oH. 

4) A.Sc.ctb«chtr, Proem, », 5M5 (194>>. Ub»r' <U« Wkkuo* 

Tocp« 6 o., Uinca, uod Ticfoabomlxa oncer B*rock- 


4 



1 


* 


Ger 213 


iky^MI tonttithe tor 
«»d beau*** Beldbtoy) 

3 } A-Stettoscber.Spmc »*d 

pp 133-MO 


UfUM 


Schieaatcifs. Z&toh (194£\ 


6 ) I^CtteA « *l.Np5CR«tn No A* 36 3, OSHD Rep* 
6741 (abee* 1943). pp 31-9 (C<* £<**«*»*) 


5) W.Dwmbety**/ V- 2 . The Vtktoy Preoe, N V 

* 93-98 * - 

6 ) A.S.L*cke e< mi, (toidoeee, Vo* Neattead N V U935L 
pp)4-5t 36*7, 71 A 76 (Book l d At. *Pn#<ipU« o4 

Guided Ifieaile pviifp", edited by Gnftoa M e m lj) 

■ — * • 

{Sot ttlMKtftbeo on atn p«|*>' 


7) |UH.C*i«, Underwater Erploeion*, Poacertia Itoieetoity 
PMUfPbactM, New Jtwy <1948\ pp 147-424 
* OsB-Sdchtad •* PB R*P« 1120 (1943) 

9) A&moMm* of Zorich. S««s*da»d; prfrm m<m <» 


V-2 odor Verfeltowye^eNe ZmH CV-2 « Reweay* Vo opoo 
T*oK The official OeniM deotyaetioa' wti A-4 - V-2 
mu a rocket presided -rub 4 a tab* litis* to*-' 1* cooid 
tly with o ipeed op «• 5600 apt to • diataace. up id 
720 mile* *sd at aicstedea *p to 50-60 attic*. The body 


iMteraweteettotder (Uokrtwif Ipbvt at P*»«). Or- 
tctiM fcC-£*yUft« a*4 Jt-DMfeeftf; Wl*^« wf 
Ziadednel, ft««U* (1936) pp 174, 223 * 237. 


U*etto ft. Ptoetkuer tot NC «4t Arm callsJ mm «c«»» 
■ad fermiiJdehrd* <Ct 0 S 1+62. P 24V 


V.1 «dk* VtfydMftiaH* |Im OM at Reeasye Bee- 
Om). Th* tflicul Germ** 4«i|Mrtjot wu FZG-76 

V-t m«-i pilttlfit 

y!a*«(wtof«d racket) wkkh c«U 6 | ti • »P^ * ” 

W0-560 wfk f t * kciybi kctvHi. 2,000 m 4 3.000 k« 
•»4 to a diioru el 220 adtos- I* ceald bo Uaacbtd ( Irm 
a cetapai*, or released (cm * pUaaad ptoae. Tka body • 
of tka V-l rocket «h cylindrical to Wp*. mptftoy 
imm 4 *• ae^e; lUaum I T- ml total Itopb H*3l 1 
f»Uy loaded ir aii|b<f 4,730 Ik . It m. propelled by 
• p*U#-i*« eayie* Mk| 130 pUm ot ya*oitoe lor 

toe* u4 cMpmid *it a the oxidise*., The warhead 
ceatoiaed mu scaly dmloyad **plo*«y*e <«je below), 
wVlck mid wkk*c**4 (Mjk Mperum. TWw rocket* 
were, toad e^ato* Eajlmd. toyim**! ia Jtot WW, mI 

c eared ooaaidarable dm* y e, 

fc*tor**eee: , 

1) A-tocr#n.L*» Axwxa Secrete • A Hart —t to a. Befyer- 
Lewaaft. Pons (1947X P 33 

2 ) F-Im.Ji, Goaded Utoeiks, Aackaca «a4 T«*p*<toe». 
Ledurap. Lee, Stopkard. N T (1931), pp 14- 20 

3) ILY.CaiUad, Dmtomi of toe CahM Mtoeile, 
'rU*t* Pakikada*. Lmto* 0932) 

4) Am, G«*a EsfOmw• OtouKt, TM 9-l9t5-2 (2933k 
VP 703-10 


oi the rocket was cyltodricml to shape with a oeae taper- 
lay«* * eho/p potoe. The lwt*« diameter was abbot 
)* aad (he BTtTtli leayto waa 46*. Folly loaded it weijhed 
eboai )4 torn, .which iacloded 9 woa ol toel ripply -mmd 
• boot 1 . tea of • pedal eapioei-re char coo Id wltoacaad 
Iridk teotperatotaA to too vuheod. The Aral of lima 
rockets waa fixed oyatott Eayl*ad to Sept 1944. A total, 
of 1113 V-2 rockets ware fired up to April 2, 1943, ad 
they coated coaaidarakU daeufo eapedally to L ced— 
bod eictowy ;_-_^__ 

Tabia 62 pewe aoaw addidoMO. itlmtot oa V-2, 
aa lake* ttom toe book of GatUwd (Ref 5, p XV10. 

tAftLt 62 


CbyKOritUtt a* V2 

Leayto 

Daaati of body 
Take-bfl weiyht 
Payload 

Hiyh eiploaire coated 
Alcohol (Coaty 2594 vartTp 
Ltqaid oxyyea 
Throat.at take - off 
Throat y*to near Breaaachluas 
Pool coesaiapdoa per accoad ' 
Alcohol 0 / 0 * 7 a ratio to mto» 
Uaxeaiua bwroiay time 
Ttoy to aotor 


14 m 
1.63 m 
12.900 ky 
2000 ky 
. 730 ky 
3963 ky 
4970 ky 
23.000 ky 
4200 ky 
127 ky 


_ U S 

r ™ 46 ; 

3* 3" 

t 2S,4401k 
I ' 22031b 

16341b 
• 87401b 
10.9371b 
; 53,1001b 

13,2301k 
t 2801b 

o.ai 


EzhiuMc vetoditf 


63 tec • 

-2700° c . -da^F 
13.43 a«»* 227 
. 13.43s0.83 
2030 m/eec 6723 It/a 


6723 ft/aec 


(Same as ytoey to ft t V-l). 
(See UlsMrsdaa MaV). 
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■ G»r2!5 


v .1 v.i <t *■ Ji/HIi 

, ^ riM v*t id dw V-2 ***d suaturei of TNT 

._ These *« wl»Ad by A**'** >9 (DNB 3C» 

- a« strait 35 «d RDX 1W) « by *«*•«* .4® ' (D “"*T 

40 «• auitafcl. k>« caat-loadwfc the A *“ to1 39 •*’ 

~ " mcmIm*! «•***■• whaa *n*ta« ««■«• 

nnte to (iliaiuv cht taailWa “ «*■*■! 

R2-« law* w JK7M. *« Ax-ioJ )9 ■>»•» p»c« 

o4 ■Un.lI«r<V" A which eoeaiawd of Am “>“»'* 5°*, 
IScX 23, PETN 10 a*d ADX 1 »T 

~ -*• - 1 
C MK*W# b#CMK ***«*"• « "*• W" 11 

,r^ 2 »w«» »•« *«*»*»»• ** TTT t ‘“ , l “ A4 

„ c |h, c «1 Ch Bio*** 55, poiwirrtJ pa* 1 5. ** 
ISSTw U?£i oi 90/10 «*Tl ■** 

CMU-*r, P8>- **P* Wll6 ° n * W ’ * , * 

„4 W-2 (PmmHwM. U**d M- A. m* •aariwwad 

K«*«* P~P.U~» #*««,*•<*»“"■ 

.if M *« «**“" “** BMOJ— •* A* hwl «» 

U,, V-J. Fo* th. V-J wcfc*i-tW •"* ‘"’’T " 

th* wd «t*wa<4 cootatato, ao*. w»«* »* 

-fj *f- -■: -,---— - . ... ~ - - - *■ 

AccmdisF"* J-.GiTacbiakel,- CW Baf»t - 

■‘ 4 j* 2194 tm »•*** •<w* d *° " ° fd * * 

k.^ *•' flw*« ««*«««« «.ta» »• 1 "»• tC 

9 nMjt IO ** c w bMiMi chamber of “« ,ocW 

For the i!■>■ rsasoo fee U ol *•*««* 

aB ck at* gasoline, *«« *« wJ w wckmi- If 

, *|#woJ tki * mixture of alcohol end 25% wa*«* • 

fU** low thaw P*» ilc«6«i wh«e rt * 

-w.fy-«. -Or i.w •»*•«■ «« "*“•*!! 

„ «W«, 15* Ol *.»r ® .lcofcBJ.- a «• P««U. •» 

•H i low •uoccwfftl itmiA lor ***** 

Wufcout srnwlkisf loo oock m pmdo*ma*c** 

«•*« so P IW I6MH i* W4 poTj^i«*<o- w» 
„ iT to MpUc« »• Ao; V-2 vfcfc wb^>l»«s 

aictk Ki4. 

V-J Cw*)- s»* Hoch4f«ckp«»V«. 

V-» tM*T - l*M«w »**• "»• »»*<• “ «!«• 1 ^ ' k * l \ e " 
RSSC Rociwf. b.i*a» Attaibri ^f** 

pttf.fi**> D«.x.c**-. TV. V-22 c»f • ••^1 
Ullwd oidi daisy *«w*aoifci*o, ocorwod «*o (M 

t«ck«« choWbal h«i«L Tbo Wot «s««s irooi 

VraptUto tbo dslsy co^oojuqo ^ 

. 22 ii •scoorf* u~Wf • P"*"" o#*bo«i ^ 

• Vk*n tb« dsUr bod u«*d ckw*»h, • distrlfl^ 

.wmn (Mtufiii lh* btaek p«**, .*p*Ui«*,eU»*e 
.««* ifniord. Tt»e Jelsv cwnpoailioo* which o«cw emplorta 
•rrs tcnuilT w«« c<»HX»iruo«a r * | Sr . 55-lj 

' j Sf cirbooitr 5J), Mt • (ctdft) l?-6* CPYC <chJo«w«d 
4 poiyvtoyl chlotidr) arib 63% cUoo»« 
iormtlMvd* rtsin iaO mad rosia 3 >0%* 

Not«: All Mi (come) k*d w J»u# *rtK^ ■ *m** o»tW 
1 m oosaio** (No 16) and be itftM ao » ««•.* 

0.15 «» opeeia^ (No 100), «hii« M* »*t re^««rd ® 
be fettUed oo * akte’ «itb op—u»> tt (No % >0V 

Tbe rypeol CP VC co«tiMU | 63% P celled Wl* 

PCU« 

H*f,'«*c*r H-! EW>i*.' CIOS »*p«r J2-56U945). p* J9-2U 

A 


(H>« of Eiplotioa). S-« 


accuoo. 


Utkin) Eip!o*in«> Htr-i.u ). S*« ««««tl mcuo. aod« 

tadfidoil asploiiw** ' 

T«0. «*»“““ po “‘ I"*’ “ 

dt.oibtd in Um )««f^ «•«•«* uade ’ l®** 00- T***"™* 
!ort y, w u d «lto it cb<r.foll<»*io) (*<«««•: 
l>'A.S.«.btcbc..Sch..»>- tad SP«n*«»«* U953), PP V V5 

2 ) Kt«t-U*u. Ch*««cb^ d«* Spw»r «*' 

2««lno«« «9-*7).pp J4I-345 

3) A.Switbtcbn. Sp««o)- uad Seh.c.twfft (1948). p l». 


y w „Mt,. (*t»fofctd Oaom.«-»•><«)- 

' On* of dM wfaCT •«plo*i**» » -bich TNT *“ *“ 
* «u*«. tatt: TNT IJ.5. Am aid»« ?fr0. * om«w 10.0. 
A» Che*, tiun 7.0 ud "•*'— '6-5* (To«J *dd« «* 

R^f««oe«: CtiKI. Hilk Eiplotiw* (191«), P 230. 


c-w<* j™ 1 - ,sr*r:zLi!! m ZJ? 

Donnand. lo«t**d p«w*.ontlr ® *943 ■* ****»“•• ¥“•» 

o2SSbtnb«i. -•• wo** <* *• ' mWm y* U ~° m ^T“* 

:^E"v ^j^^-srtiKSjria 

4 fcrr ds Me rest e«pl©eiee« wxtWv WMS 


leetbodw el laedai 
Rt(«ftac«; >BiOS 


fc-T, 


Kept 1266 U947), pp 9-4. 


VerSscWireeeke * (Taetkf O^Wry)* See SckU|waw- 

ecteucheurecW* sad also the *e*er*l eecdo* Ckl- 

Icrict, Testing. 4 

SSS w ?^S7uW 

ml pemioed esplosieew (W eagapcwiigemMe^ .- ^ 

trs? Tf..--*- 


acceptsble cap was 20 eaa when ieeoeg cartridges ol 
19 w duMtn were initiated by No 8 cape- Needy 
III psnDiesible eiploaiYes had awijcta Kisrier PP«J«» 
Then 20 am sod .the ****** eaploeieea eeeaUp 
a eale. ol 300 .sue.dec So; the -J.ittw.tp of'the 
sbeetbisg which coaie««d about 13 %o» *G 
c) Ability ao Tr—aerit Deweettoa (Detoomjookahigk«11) 

U. V f. "-«*»«* -F«- C**wM*» T.«» 

dl’p««-oi o-mmm *« '“7-^7 »dAi; 

' a» 4 iif..in fVlv Vn n JlWiVCf■ 


= V rypV of t*Ui«k (-ad-*—. P-»» No 8 
»««Tuiow«td «» b« ««a « ««*» ST; 

ft Ilia K fo* Mtcb dTOO^o*. a.i-0.75 ) "“v 1 T 0,5 * 

o«n. «w. 

Vla4#ur^Code aaec kr polyeiayl chloride without piaeti- 
cLreJ; (CIOS Rep* 2H K> 5-6 CIOS Rept 28-62. P 24)® 


VleeAes 4df lpe**t PC- Hishli 
chloride (CK>S Rep 2B62, p 24), 


voo hteni l s Rp «ed Fiiawa (Deetmctiop 
ol Esplottos# ea*i Ptopellaow), NwWpeg oder U» 


(65%) 


Vlaal. Trade ttatnc 2oa a liquid rochet feel (Brwaee—Me) 
ol oariable corspoeitioa, sacb as: 

.) Viayletbyl ether straight or «wd •>«* worn* amtlm*. 
to prowoce ’ combaatioo. - Wheti used in l^uid rocsef 
• propelUats (soch ms lor Passed#!!) io the ? ropo <ti*m 
of 0*23 pe«« of vi »«f par «w put ol o*Cdc ac*^ 

the theoretical apeolic ioapeJae was _ 214 lb/lb/sec 

(Ref U . . ' ._1*. 

Noce: Yiaoi fossa wiA asroog wmc acid , a hypefgoUc 

(aeiHsaitiae) corsbiaaoca. • , . , iA 

i>) VistT ether (see No—) 40, iao-pcoprl dcehol 40, 
jra—r 2- The naaaiaiog 18% cassi**d ol lorn* b«h«r ta? 
gredieata keiadiag K of s dope » coacrol *« igaiuos 



I - 





«** h) w ep^fcftdy eUylleobu^l 

«£« as pa the Mat page of Ref 2 *4 •»»«“« *• 

thar ^Viepl tea cocnaccedcode aaot lot tiiyliiehitylithtr* 
c) Vtaol.6(See neat ••*«). u - 

-f^SBSSr'*-d Dirtcrad Misailee. CIOS Rep®« 

E^loaiee Odatoct, TW ^1985-2 U93))* 

p 22a 


Wacha—idar .Or^t ed— Twitabn—«d«r 0«dL Se* l^ggmiee 
Riai “*- -■ -'- S-- :;^v- 

ViKw. See Weapon*. , ^ 

VaHansiMf (Weapona Cartier). Several ftiodela of *tmot*d 

JS WiTeTTof carrying M#W 

during WW 11 by the firms'Kiupp, Steyr. Wicmioetali-Boraii* 
Reference: OOS Report 29-20 (1946X 


Wolarede (Pulvat). A type of sporting propcllam «wir 
fictured fox msny years by tbe Wolfl Co at WmUrodc aa 
Gccnaoy and bv the ChiLworth Gunpowder Co. Ltd in 
EngUod. The original propellant warn prepd by gelafinig- 
tog pus* NC with ethyl acetate and adding wifi (25% 
of local volume) to tfce resulting jelly. Then die auctarc 
was kneaded and .while continuing chia, operation, live 
stedta warn introduced. This reaulyd in. “the ^formation' 
of eofy apadi grains of gelatinised NC For reo»oeai of 
volatile lolvcsK, dt grains were treated under pressure 
with boiling watet end then dried (Ref IL The composirioa 
of such a propellant, givea in Refs 2 and 4 .waa aa follows: 
NC 98.6 and volatile matter 1.4%; i» .calorific value waa 
1014 keal/kg and volum* >of gas at NTP 875 l/k* ol 

which 14.8% waa nitrogen. * 

A different conmolition fox Valsrode was g»ven in 
Ref V guncotton 77, Be nitrate 10, grreae 7^ ag*«- 
agar 3.0, glue 2.0 and moisture 1.CWP 

Reiercnces: \ ' , 

1) |.Daniel, Dicrionnaje dca MatiireS Eapd-ives, Dunod^ 

PaxU (1902), 5P 801-2. , - 4 ' - 

2) ^Umr»hall T Charcbiilg Louden, ^ 917) p 

3) H.Brunswig, vim cauchloee Pnlvet, if. d« Gcuywe, 

Berlin (1926). P 134 .!* 

4) ' Thorpe's ‘bicriofiaiy of Applied Chemistry, Longmans 
Green, London ,v 4 <1940). p 530. 

• s • 

Welter txplosfves ,-See Explosives" Developed by H.Wn*- 
ter ct si. 


ViMi 8-Twd. «— Vhnrli*r**a«i d..«ib4J» 

i-^EXT r”rr .t.i" 

js -trxtrs. tsr—i 


1) Am ArtvOri.^e. 31. 30(1946) (V..*«f«U) 

n aaoSLi. «f oui^d n y 

(1932). 114-27. ■= 

• * • • t 

u . iwt-.Hd pamted is *896 <u«l *B97 

ssr .tsr:*r «•> ^ — *• ■<?» 

nsirs-M cs 8 . 0 ^ 7 - % a “ 

f2.5. K»pbtha2«w« 3 JO end f rr rocyaside 5*0%. 

|,|«nc.: j.p*oid. Dicocw.kc d.. M.uA*«. E*plo.«T«» 

Pui (1902). f 789- ' 


Ex^a.i».». 3« SmbcMw-b E*plo.l»««- 


Vm 4^> (A*ifl«ri» 8**) (tmiaUy '.owetbla* pmt b*fe»»*). 
Accocdcs) to D*.i», E*,to«i*e. (1943). P 324. «*» V6*Up 
,-4 Aarin, V* J coMtowd ol Aoo)lisot .bapetl mum 
m **tili«W ,.ilk emh b.). filled with co«*«ly pul»«ri*cd 
K fblorul*. Two »odi b.). w*tc uwi»lly pUced ia a 
turn betwara dta baa. of (he ptojecdle aod the pto- 
p.U*ot ebatf*. 

Ia ' fir in, with Voda)e th*™ «,r* ptodued a* *• 
Hnttl* a ted li)hl (glow)' and ■ red amoke. Th, Ji)fcl 
gtrt oo tcRectioa in the aky b« waa .iaibfe if A* 
piece m pUctd » aoeb wey th« (he eoewy coaid 
■«e it* sosile. Is the daytime, the Vod*|* wa. awd 
Mly Whea the - weatha* w» ao dark that the lUAt* 
of the faa aitbepw VorUp* were «or* *ihibl« than th. 
clowls of ceddiah awoke produced hy the Vorlage. 


Wol»ar SubmartM-See U-Boo( halier- 

• 4 

ste tr» 

•pii^st", Publication, London (1952), p Ilf- , 


Wwrmlngeoretauch (Warm Storage Teat), cal led tUo leges* 
bvstrindl^keif eder He|theihel» '(Stability > Storage, os 

Stability) is a tea* similar to-the Ameftcn Surveillance 
Test. It waa * conducted by atoring • 10 g sample -J A 
propellant (ere* an explosive) at a temp ol 73 or higher 
in a closed glass vessel until the appearance of nitmgro 
oxide 'fumes.-The* longer the U«i required, for the ap¬ 
pearance ol fumes (which might be fcomSevernI days to 
severity, weeks) the mom stable wa. considered the sub¬ 
stance under test. \ ; 

Oditt Stability Taata ar« gi»«« ‘o *<“ aectioo 

1) St*t*b.eha^Sclu«aa- and Spreo^toff* U9^)>- P -f* 1 ' 

2) Kaat-Mat*. Ch»»i*ch« 'Jn«ra«chwu, etc 0944), p r>3. ^ 


"Vvlluai’. A fihf*~a W«d *>7 ** mtia ** 

cellulose with Z* chloride, ft waa used for aelHiealiag 

SSelwIcwrciOS Report U-3 (1945). p 4. 
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WARW.AHTS, CiMt*«S.^ROV- 

INS GR0UW05, «te. . 

(J, dUtonfe* -i* H.A.Ti«k * «*«*-* A»—» 

Thi« »«»• »»* «2SBT* ■TlTSS 

i.Mallawms u •» «»JC®** ibi * 10 ” • 

iad BIOS, CIOS mnd PB 

QinAliv constructed tft * forest «« 

. « .iXai^Mww 1 ot «•••' **“ 

fire-proof ctmxtructicm such ** reinforced cwnw 

& £TE*w ,id« fa. M-« iQ’ffEi* 

.,5 *« iutnliiMctl if« £■* 

«nd Britiah f«*uUtjoni. ft* Ooo™ “ 

»dMr «K.»h. Imm *«y ««» knl c 1«•abrj*«<l "" * T fI ^ 
jag. No Mtiakoa* « pa»J«» «**• w* woto ** * 01 *' 
la *• (»cloft*d .l|>*»b»tic«J lilt y* tnclutotf 
plftMi ,od uuutunoo, ■*** 

itiiiw «W, »W U. Til *m«.<mumiIom *« 

clofti-d oc unniti ft»i»ou>«« t*« “■“» **“ **" *?. 

i) Ada* oad Horn Sprcagamff Fsbrihao. Pltftt •« 

1*> A^ e ^A^°Mo<orrn»*ik*, Osk** Fri*<§«fich*d<wf. 
Sbd^rtagao (Motor*) * ’ ' • 

AEG.- 


J| .-• ~A«{odyi«kiH^* • -(AVA),— Ka»*e»- 

WilKelm baritur, GOctingca (Aerodynamic rxsaarch). 
<S#x CIOS 21-11 *"d K t\ Am. ?pJ1 A HU 
3*) A-G. <Ws Alien bo* fa fur -Biribatr Mid Ziakhurtxa- 
betrieb, Ea«m/Bxt#abos6*ck (Contact Bad chamber 
laJfwric acid piun) (BIOS 1639) 

> b ) Ait Fott* PtOTto* G»«K*t. S«* Wafftmptiluaftj.lelW 
* Lafowaffx 

\c) Akademi* def L-fdabrefoNebon* . (ALF), Berlin, 
Academy of Aircraft Research (Scientific laantutic* 

•> with *I«ctW« membarahip). I< pco-o^d mmch 
ill «aay Baida of science (A*l fa, P 7B> 
yd) A.Jtropp Bett*tfWer ' Ueiallwafeofabrik (Weapons). 

® ALF. ‘ S«a AkademiC der Luflfahrtforochuug. 
Alfred Liupp. Essen/Boebeck (Steel foundries) . 
(See BIOS Final Rep« 716) ’ * _ .. 


AUgemeia* Elcktrizstat*-GcselUcbafi(AEG), Berlin .. 
(Ekcmcil etfuipmeat-cable*, rocket*» etc) 

Anar-, Hilp«r»% \ Peg*«***«• A-G, Ndraberg 
(Acid plant equip ex at) 

Anschutz. ft Co. Kiel (Radmr, boesb aifBtn, «ob^ 
Marine ioamioaeote and etnsipmcoi) (See CIOS 25-3?). 
AoacbBLx (IG). Zcllm Ueblia. Tbdniifeci.(Small arm*). 


Aide It . fnkc, EberawnlJe/BreaTatt (Machiocry) 

Amt \ Protifii Grounda. See Vaffcnpr&funfstellen 
dni'Heeree •. 

10) Anbut Rn>pf> A-G. See Bemdotfer Metallvareniabna 

Arthur Krupp A-G > 

11) A acbaffeabvfeff Zell eta INrerite A -G r Saxkatndt 
mm Main (Wood pulp, auliandoo of the black liquor* 
from the aulfitd*boda fo» thq. Maoofacmre of ethanol 
aad ye.aet, radou* cheiaicaia).(See CIOS 26-34) 

12) Auxuac Enaeia. Velbert^ RheiaJandi (Steel foundries) 

(Sec BIOS 716) . ’ 4 

13a) Asfuat Tbyaaeo H6a* A -vG , Htabon (Metal¬ 
lurgy) 

l)b) AVA-„ See Acrodynamiacbe Versochsaa** alt 

,.14). . Badiacbe.Aailia. A Sodafabeik A-G (BASF)* Oppau 
bei Ludvigahafra »/R .Various chesMcala incio«uA| • 
lone explosives) (BIOS’1442,^8) 

15) - Bsdiscbc VolfriDCft GmbH. SoUiues bei tad*rube 

(Fetto-sUoya) XCIOS 30-551 

16) Beatse-Meruio A -G , ,Bedin (Desiap and c'on- 
inrucuooof cbesucal plants (BIOS 1442,^pp UO-17) 

17a) BASF. S«« Badische Anilin-* Sodafahrik A -G 
17h) Bayerischc Mascbusenwcrke ' BMV), bei Maoebea, 
“(Reaeaxcb and dcfflopoeot of rocket* a«is| as fail “ 
hydxszioe ad aorae tnunei aod *a oxyeeo carrier 
coned .nitric acid cooig about 10^1 luirwic icid. 
The fuel was known as Tanko aad the acid a* 
SnIWi (See CK>$ 2B-56, pp 2V26) 

18)_ Bayehacbe Spfeui»»lfa«fite'nd. Cheaaiach* Fab-^ 
riken A-G , ^‘ufnberj-r Plaaui u Kiaster, Leehield, 
Neaustkt and Par abet* < Mi seel Inaeona' - chemicals 
and explosive*) 


23) 


23) 

26) 

% 

2*7) 

2S) 


Berg baa 
(Ca*t . i 


19) Bayeruicbe Scicksmff A - G^P^Utiik (Nitri« **id) 
Now; According to BIOS «9 dm piint •*» ttnan- 

20) B*^t°Hollander taiienbnu. Sob) 

21) Berckholc* <J.G:*0, Ka»bwg/Bahresfsld (Varumn 

pjrioeechaic items) (BIOS IZ33) '•'* , 

32) B«.*b.u A *G . Loth'm.co/BUflk«ba«|. H*f* 

(Ci»« *rop mk) ««i pfjBiicaiift) 

23) B<r|ktsijH>g*—ff ami Zand tune 1 week .Schone beck 
Elbe lElectric biaaang caps) 

24) Bergiacbe Stnhltadviatri*, lUnascbad (Sceei fnuadnea) 

CB1&716) ' . • , araa^i— 

25 ) Betgmand - Induacne Werke, Abcealsog Waife^bnn* 

Suhrund Veltem a/Uaia (Small arms) . ^ 

26) Betfwefkgeaellschait Hibernia A -G Sackatoffwerice 

Vanne - Eickel (Nitric acid) (BIOS 1442, p 29) 

2*7) Bsrfiaet-Ldbecker MaschinefttabrikeatBLM), LuWck 
(Sami I arms and at cillery) (CIOS 31'40) 

2B) Betlin-Sahler Wallen- dnd Fabixcuf%erke<BSV) Berlin. * 
’* Suhl und Weimar (Small srsaa) 

29) Befedorfcr Meta liar mm im brik Arthar Krapp A -G . 

Bemdorf. Ntederdooas (Weapons and m mm m mitt ern ) 
30a) Bcrxeliua Metal Ibiloen GmbH. Duis borg/Wa^niw 
. (Sulfuric acid) (BIOS 1636) 

50b) BLM See Bedinec-LChecker Maschisentabriken 
31a) BMW. See Bareriac^e Mascbineswette 
31b) Blumbetg ft - Co, Linmrl bei Ddsaeldod (Varlean 
pyrotechnic items) fBlOS DID » 

32) Bochamereercm A-G . Bockan, Rshr «iih ittenl 
plants, such as: 

a) Bochum (Metallurgy, centrifugal casting of 

C uo rubes)- . . 

) Vcicntai (Metallurgy) - “- 1 -— 

(Sec BIOS 716 and CIOS 17-42 aad 29-39) 

■ 33) B&hmiacbe Waffenfabrik.Sce geskonJoeesaknSbroyoskn 
gxtskonit* u* the Cxcchoaloeakian aecuoo 
)4) Bodie (%), Wolfes bot tel, H tisi tastes are g (Blasu^ 

-33) Brown - Boveri ft Cie A-G Maanheisa (Electricity) 
36) Briickef ft Zinks ZSamlschnurfabrik, Mciaaea (Safety 
fuaca) •/ 

37) * Bruck, Schlonaer ft Co. . Oannbcnrk (Appnratn* 
for ceabog explosives- by the methods of Bichel 
and Mettegaag) 

33a) BSV, See Bedin-Sukiet Watfeu- and FahcxMgmerka 
38b) Buck . See Hsus Buck 

39) Buderich Weike* Get»aay(of Gefaeudcr Bo bier A-G, 
Wien. Austxial (High' quality seed) (CIOS 25-14) 
40) Bsderus Eisenwerke, Wctxlnr (Centxiiugal casting 
oi gun tubes) (CIOS 29-39). * • ■», • • 

41) Burberg (Gcbruder) GmbH Maacbinen/abeik* Mettarnmn, 
bei Duascldotf (lastnllntion* fas the manufacture of 
explosives, propellants arid ammunition) 

42a) BiUcher r Gewebre, Zells Mehiia, Tbdringea (Smell 


itrifsgal casting 


- 33) 


40) 


44) . 

45) 

46) 

47) 


42 b) Buacb - .lager L video a ch eider Me taller erfce A-G. 
LUdeascheid.Vearfalso (Ammunition) 

43) Basting - NAG 'Yefeinigte Nucrkraltwsgeo GmbH, 
Braunschweig. Several metallurgical plants, which 
employed during WW‘ U up to 3500 workers nearly 
• half of them foreigners (CIOS 28-46,.p 13) 

44) Carbon it A-G* Hamburg. -.Plant sc -Schlebujch 

' -(Explosives) * * 

43) Carl Flemiog, Hamburg • Neugtabea (Ground and 
ship pyrotechnic signals). Plant was destroyed 

46) Chemische DSngerfabcik, Rend*burg (Sulfuric acid) 

(BIOS 1642) ’ " -* - . 

47) Cherhiache Fabcik Ralk GmbH® Kdln/Kalk, founded 
•iq 1857 (Acids and inorganic chemical*) (BIOS 1442. 

P 103 ) ' - 

48) ChemUcbe Fabnk Vessel in* - A-G . Weaaeliog. 
bei Kola (Sulfuric acid) (BIOS 1644) 

49) Chemiscbq Werke A-G. Thanaau (Chemical* and 
explosives) 

50) ‘ Chem«*ch - pbysikalische Vecauch* an stale (CPVA) der 

JCriegssaarioe, Oaeaiach Nienhof (Navy pbysico-che- 
mxcal rear arch instlfute) (See CIOS 3-v and ^5*66) 
31) Cbemirch-cechnisCbe Reichaanscalt, vormals Militar- 
ver*uch»a/oi (Research and development institution 
for Armed Forces) *T 

52*1 Conxolidievte Alkaiiwedee, Vemtregeln (Chemicals 
aad explosives) 
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38) 


39) 


60) 


64) 


lit, etc) 


52b) CPVA. See 9 »«Bincb-tn«hni*che Versnchsanstnlt 

33) Daimler Beam Works, Berlin/Maheofelde (Tanka and 
other military vehicles) (CIOS 32-33). Plants are ln- 
^ted at Uncerturkheim, Gaggsn* u end Man ahem 

34) . Degussa, Frankfurt a/M. Plant at Hanau a/M (Sintered 

iroa and steel cprapoofnttl lBiOS 595) 

55) Demag A - G , Duisburg (Machinery and mechanical 
equipment) (OOS 26-77) 

56) Dentsoorff Pvilverfabrik Kubignade. Plant at Qchfreaeo 

(Exploei^es) # 

57) Deursche Cabiisitwerke A-G, Goatchwit* bei 
Bsutceo (Dynamites, permissible explosives, 
blasting explosive*, ptopellaocs and fuses) 

38) Deutsche E del Stahl werke A-G.. Krefeld (Metal- 

lurry centrifugal casting, etc ) (CIOS 24-28, 25*38 and 
29-59) * v * . . • 

39) Deutsche Eimenwerkc A - Q Hiiden, Rhineland and 
Mulheim Ruhr (Metallurgy) (BIOS 716 and CIOS 

29-39) ' 

60) Deutsche Forachungsanatmit fiir Segeiflug (DFS) 
AWang (German Glider Research Station) (Guided 
misailet) (OOS 32^66and Ref 4a, pp 7-1L ft 76) 

61a) Deutacbe Mcaawgwerke C. Evekmg A - G , Bed in/ 

Niederacboneweide (Ammunition) • 

61b) Deutsche Praposit Werke GmbH. Ectlingen {Industrial 

62) Dentacbc Puivermetalluxgiache Geaellschaft. (DPG) 

Fpukfuxt a/Main (Sintered iron end steel nss-mtnirioa * 
•sod weapon compooetua) ’ 

63a) Deutsche • Pyrotechnisehe Fabrikeu GmbH. Plants 
*• ' n Cleebrono in Viktrmberg ; Ricselbacb, - VLrcmmen . 
aad - Neumarkt in Oherpfals (Various pyrotechnic 
items) (CIOS 32-38) .. . . ^ 

63b) Deutsche Robrehweike A-G, Mulhemi (^eapoft* 
and ammunition) . . 

64) Dewfacha Spfdri»cM^al • GmbH, Berlin/Zeblendoff. 

with plants st: ; 

a) Dtectg (Propellants) . . 

b) For at, Brandenburg (Propellants) 

c) ILUetx (Propellants) 

* d) ICxaibtirg (NG r DEGDN, Nipoltc, etc) 

e) Moacbwig (NC propellanta) 

f) Oder burg (Solvemless propellantsT 

g) Torgeiow.(Propellants) . 

63) Deutsche Sprengkapadn Fabrik, Kdlo (Blaauag 
caps) 

66) Deutsche Sprengstoff A -G , Hamburg. . Plant at 
Vahn (Commercial explosives) . • 

67a) Deutsche Versucbssoatalt (DVA) fiii Kxahfahrxeug 
. and Fahrzewgmotoren, Berlin-(Research'and develop- 

• x meat on motor vehicles, motors etc) •*.' 

67b Deutsche Vewachasostalt.' fur Luftfahrt (DVL) 
(German Experimental EstablishmeRt for Flying). 

It was established in 1915 and during W 0 there 
were about 2000 people employed* Its ballistics 
derision at Gatow was led by Schardin (Ref 4a. 
pp 71. 75 ft 79) 

1 68) ' D^tacha Waffan-wid (°WM) • A j G . 

Karlsruhe and Bedin/Boruigwmlde (Formerly Berlin- 
' \ Kidsnihe Industrie Verkei Several plants, such a* 

at Poaen andSchiiltrup bei Liibeck (Various weapon* 
and ammunition). Research was conducted at the 
Forschunj^snatalt, *• Liibeck (See .CIOS Reports. 

)CL71 and 33-2^^^. •; 

69) Deutsche Week* A -G^uft LSmmXl arm* 

70s) Deutsches Zundware^Moappdi^WTrcbwrtiybcdto . 
(Irnidoo and iniciatioo devicqr L Also ac.LaneWfg 
(Pyrotechaic items) (BIOS Final Re pc 

70b) DFS. See Deutschs Forschungsanstmit fSr Segalflug 

71) * DHZ Cbemie-Abceilung Spreogstoffe, Berlin 

plosives^ initiator*, axicey rossa, sportiag 

ammunition, pyrotechnic device*, etc) 

72) • Dorab«im (G.C.1 A -G . Sail (Wll •««>•) 

75a) Dortmond-Dero* Testing Gallery • Sex ‘ Versuchs* 
strecke Dorasnod/Deme 

,73b). DPG. See Deuwche Polvermetallargische Gesell- 

;s! • 

• 75a) Dy^Sewmder Wacker Gesell*chair iUt Elektro- 
chemieebe IndosaU, Buighaamm (OveMicaia from 


63) 

66 ) 


(Blasting 


67b 


68 ) 


69) 


72) 


•cetyiene) (C^OS 2V2Q) 

75b) Di^tdnec Dyhamit Fabrik, Dresden. Plant at Mulden- 
hutten (Commetcisl eroionivea) 

76s> DVA. See Deutsche Versuchsankt^lt. fur ICtaft- 

lahrseug ■ ,<r 

76b) DVL. Sec Deutsche Versuch sen stele fiir Luit- 

lahrx 

76c) DWM. • See Deutsche Waffen- und Munitiousts baked 


lisofleself 


Dynami• Akti•oxjcidft dioft (0 A^ G,_ J &- ■ V PAG)_ - - 

vormais Aitteo Nobel ft Co. Heao office at Trots- , 
dorf. Bet Koln with plants at: " • ‘ 

a) Adolalurtb, bei Heilbroon (Slack powder) (C1QS 

32-38) 

b) Bergenadhrl Unduamal explosives) 

c) Bohlitc- Ehrcnbetg, be» Leipaig (Glycerin aad 

other chemicals) (CIOS 32“38)- \>> 

d) Draghan.Dannebcrg (TNT.industrral cxplosivca. 
ammunition, loading saicry fu*es, etc) 

c ) Duneberg^a/<f Elbe, be* Geestacbc, Bex Hamburg; 
founded io 1880, During VW 11 the plant occupied/ • 
an area of 1 .TL/aq-miles and employed- up jo^gOOp" • 
workers, muiiy of them forpiphiirThe peraoooeP^ • 
of the plant developed (in collaboration with 
General Uto Gallwitt) various 'cool* propellants. 
(See G Pulver and Gudolputver). 

Most of these new propellants were maoufd at '. 
Diineberg —' ”• 

No‘ acids, NC, NG obr* DEGDN were maquCd at • 
Done berg. The NC-NG or MC-DEGDN mixtures 
were- received from the Kxumiac} plant in' the for* 
of R oh pul vc masse and blended at Dttncbetg by 
nnasina ebrough hot rolls j 

(See CIOS Reports 28-61. 29-24 > 31-68 and PB 

Pak and infantry) (OOS 32-38) IT • ■ j 

g) Jdade an dei Lenne, -Geeveahhick. Westfalen ‘ 
• (Safety fuses, blasting cap* land detonator*) 

h^^ali^/d Sieg (Black po»d«) (QOS 32-)8) 

i) Has loch, "padeo (PropelUata^Wd daitndgea 
for small arms) ' 


; i) Kaufbcuren bei Lands herg/Lcch (N C>suwU<tetP 
blasting caps, detowanwa and anummiuon loading) 
Note: According to OOS RejxsV29-28 and 32-38, tfie_ Rgnf- 
bcuren plant belonged to^^die DynamU- A -G Shbaidiarv 
k) fCKimmal Post Geeatachc, Be* Hamburg, fmmded, 
in 1863 by Ai^bbd and then enlarged during both 
> VU’i. During WV 1) it occupied i.6 .Pq aulea «ftd ■ 
employed) up to 9000 worker*, many of them foreign* 

-. ets. • * \ . '■ 

Work at this • plant included some _aflm^nitioo - 


Work 


mboi 

w 


loading and the production of TNT^ PETNy-' NC, 
MG, DEGDN, TEGCK, . RDX, mctrioH trimtraie t v 
industrial explosives, plastics, nitric acid, aulfuric : 
acid ..*nd Rohpulvefnmase . The last item was r 
shipped to the Dime berg plant fof\ manufacture; 
of FOL (*olventless propellant) • * ' 

The RDX branch of Kriimmel plant wax damaged 
in 1943 and production of.RPX waa • topped 
(See‘CIOS Repta 28-61 ft 29^.24 and PB Rept 925) 

1) Number* (Steel case *oiaU arm* ammunition, 
hunting ana sporting ammo and pyrotechnic item#; 

(CIOS 27-36 mad )2-)8h. . . 

nrr^eT?»r*w*rici.-Elsas* (Small arms ajmStmrnow) 
*n) Rhttwxll , Schwarxwald r founded’ tn 1872 as s 
1 black powder Isctofy, »m changed over, prior to 
VV !, to aingle-basc propellaoc*. The plant was 
considerably expanded in. 19.39 and manard large 
, amounts of small arms propel lanes 
Note: This, plane seems to be identic*! wuh me Trois»?d 
A -G plane described in OOS Rept 26-70 / 

o) SssrweHioaen, Kr Varlautero (Indnsms l «* 

• plosives) (CIOS >2r)8) . 

**-^6) Schlabosch, Leverkusen, bet *oU (TNT, NC. 
&G, PETN, PA, M F . ^ A - 
► explosives) (CK)5 Repta 24-4, 29-2.4 sad 32-38) 
r) Stadels (Sc eel ca« sasjl arim mmrnto, la, 
L Sc detoosrot*, hunting aad apoettng ,mnmmJiu®*/ 
(CK>5 27-^6 aad 32*38) . . 


s> 
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. *) r**4*Asc4, . Kola,' 'b*nt*t-©f-D-A- *45- 

cm»tm<< 4 it dit rod octfce IH c«uu^ w«j 
considerably ezp§aded before It tL At P**k of 
->rt Kft^tctiCM it op’ W 10.000 wifi of 

whom 2,000 V«e fM'cliutk The pi**f *•» severely 
dariwied i* 194-4 m 4 1945 by b*bf. Following 
itt** vm mfcnufd during U: NC, PETW, ceciyl, 
•ridsa, Mastingexplosives'peniusaihle explosives. 
i . '• iaitiitiag compoahions, delay and elrcctxc decoa stars, 
- iropdiiiiUt fv*i and (axes (See BIOS Fiomi Rtpi 

644 **4 CIOS Rcpc 24r3 and J?*38> ,, ’ . . 

t) VUrt+ndcei, fMxMtcb, Kf Si* ft* Unft»*tn *2 tr- 

plnaiw) (CIOS 32-38) 

7® Dy*«*lt A - G Subsidiary. ceiled GmbH aur Vsvwer- 
dram! setae formed to 1945 by 

eowhutmg ch®. resources of Dynamic A -G with those 
Of QCH {Qb*rbr>nmm4o Hceteawaffaoarot). bad the 
• (q|!(» i wIai pluM; v 

a) Allftidotf,' bei Kiichhaia* frcis Marburg, C*ta 
. • (TNT* sulfuric ftobydrid* W*. spent juifunc acid 

- ' and ammunition loading) (QOS 32-38) 

b) Aschatf, bti Muhldorf t/hxa.Qbb (Nitrocellulose) 

(CIOS SMQ -. 2> 

Q . c) I t Ua f ni! bei Augsburg (Hexogen by * CA process). 
(F* My drtailed dcacripiioa is five* in CIOS 
Re* )H) . . ' 

i) Bsostbetg, Veiqtctuim (DNB, TNT*^KC *NG, 

DEGDN, soleeckiUa* propellanes, anauniucM loadiol, 

- ole am fra« ijMae jJlfuric *cid» etc). (QOS 32-38) 

Cbrlrtiwrtvdi *m Bober, covered during W Q 
abqftc- 6% sq ailei sod employed about 7000 worker* 
maiiy of iAo« utrt foreigner* (Formaldehyde, 

--Haaiwa. NCr^NC-^ -«Mr^3i-Mytol. T«r*-$*lz 

-~**T~ 16*dfta«'"ofMwd>«~snd~ taiOr "cilUriiirshell*)- 

(See OOS Rept 32*38) • 

N#Mr: CIOS Hope 7Ml list* this plant aa be Iona ■>■ *r© the 

Dpiaalt A # C 

0 ClMudaai'Zaliaritld, Kao was heavily damaged 

> 1944 (TNT and shell loading) 

g) DSbciit* a/d Havel, V**fhavcl)**d (Hexogen, 

Wom.tnd NGu) . • - 

*) Dndu,b/f Elbe (Picric acid, TNT. propellant* 
aad ammuaiuo* Icadiiii)- ' . . 

i) Ebctkuin, b«i iDCoiHKii aod Munchcn, coo- 
•ovewd >• 1914. d««»u,cd » 194 } *«»!* 
(or the propellent section. It maaufd NC mid sol vent 
propell*.** <CK>S 32-38) 

l) Glowcu. Wextpriegsricz/Havel, originally designed 
•a n NC plant , was nan factoring .daring W* U 
*om iaiugriag item*. la* * sneedy. damaged in 
4 194> (QOS )J-)8) ^ 

k) Grim berg .Schlcaien (Dccocutora) (QOS 3M3) 

l) Gdaro. Be* Ma^deUirg, (NC, TNT and' loading 
oi boifeba and abellsf (CIOS 32-58). 

a) Hmiflt, bca T5»licj/Sctw«m (Loading of boe.be 
> : md aiati) (CIOS. 32-38) • • ‘ * 

a) Hctaberg, Sudbat* (Loading of bomba aad auaea). 
Tea coaplciely destroyed by bomba b 1945 (QOS 
, . J 3**3S) ^ ’ 

o) Heaaiacb-Licbtroau, Be* Kassel (Picxic acid, 
TOTt oleum (ton spent sulfuric acid and load*/ 
of bomba and sbclla) (CIOS 32-38) 

Note: U also operated a plane at Eichtoitniri. 

f) Hobaaaaaten at Neudori s/d Oder, Matk-Beandcn- 
CHCg (NC* NG and egperimental iuuoo) 

%**&*}*** ’ Sq* item (j) under , Dyaaa* A *G 
\ } fc^ 1 **** Augabar^Land (NC and mortiw 
ab«U cartridge*) 4 

lUtibo* (Loading of email bomba 
- *n<f sheila) (CIOS 32*38) 

a) Ludwig*dotf, Kt GUa (Presa-ioading of ». 

munition) (CIOS 32^38) . " , / . 

:, Naicbow, bci Yura, Mecklenburg (PETN, 

. > ■JJSJKfJ'S*** Maaring cap*, detonating fuse, etc) 

w) MalfluKB . ICt Sprotau, - Scbleaieo (Loading of 
tmrnnkpmbt and sbclla) (CIOS 32-38) * 

>4uo c hcn, Bayern (Faxes, such u Ubrwerit- 

3 sfi& Urt^sTsJSr “ ,e,elr 
■ \ ., &^iWJgy»Ss“ ^ bofflb «. 

. Pt^nit* a/(j Oder, (Araaoeiboo loading) 

. . * 1 ?,. ^^winde. -Eei 4 Stccxia, Pococacm (NC, NGo, 


-o f D A- --G— 
century^ wu 


(Industrial ea- 


83) 

84) 


85) 


V ^ ^ ^ 

^Afxen, Allgiu, Bayern 


; ^Amflamiddo'loaHiag *od experimental station). ' * 

* f ) Volfraubatiaca. bei Mnocbeo , B*y.«ra (LA, 

L St , ccri scene. PETN.. blast tag car*, detonators 
end loading of^some saali caliber shells) 

79*} Eckert & 2regicr GnbN, Koln-Braunfeid (Explotivea) 

(CDS Rept 12-38) 

79b) Egeiiander Stab J Industrie, Kodiau (Centrifugal casting 
of gut .tubes) (CIOS Rep* 39-39) 

■• 79c) Eibia GmbH. Benefdd bei Boodles (NG by c<»- 
uoaouinetiiod, explosive composioone sad praprll«nc») 
79d) .Eiehhorw (Karl) Vsffenfsbak, Solingen (Semll anna) 
90o) Eiamscher Karossenefabrik Assmaoa GmbH, 
Eia«nac(i (%feapoos) ’ ^ • 

80b) b,isefl- um* Huttenwerke Bochum, Ruhr (Metallurgy) 
90c) Eiaenwerke A-G,- Ksr*«rsisac«o» -’ (Metallurgy) 

81) biieoveiie Oberdooau . See ia Austrian • section 

82) Eisfeld,(J-F.) Pulvei • and Pyrotechnische Fabrtken 
GmbH, Plan at SiibrAiiur. Anhalt , founded in 1790, 

- manufri black po«der and various pyrotechnic items, 
while plant s« Kunigunde mamiid only black powder 
(OOS 32-38) 

63) Elektrochefrliscae Iftkt, HollriegcUkreutb (Hydrogen 
, . perosidc) (ClQS 25-4 v 4) 

•84) Elcktromechaniscbe Vcrke, Peenemiindc with branch- • 

. ei at Anklam, Kama* rsdorf,Bodeoaee (Like Constance) 
and Bleicherude, liant (Rockets and gqided miaatlaa' 
using liquid propellants) 

85) * Elektm-Nurum A -G . Rbioa, bei • Kleinlaufenburg 
Baden .(Nitric acid) (BIOS 1442, p 48). 

86*)' Elektro Schcnelswetke A «G , KSrepten, Allgiu, Bayern 

(Metallurgy ) (CIOS 26-35) 

86b). £a b*ga~ • Fafcrik> S ee u nder IG Fsrbcniodaxtric 

87) Elfurter Laden -Industrie, Erfurt. No.-d (AnAusium) 

88) "Erma". See Geipcl (B) GmbH 

89) .Erneac BrGrm GmbH Ziioderwerice. Krc/eld/LtM 

(Equipment (or electrical pritmoe sad .initiarioa, 

„ * *ucb as the "Uotensg? blaating machines, * 

90) “E* SteUe,; Traxealunde (Air Forces research center 

and experimental atarioo) * f ’ 

91) . Eumuco A - G , Leverkuaea - Scblebusch (Designer*, \ 

manufacturers, and 1 umera of'.*Euauco # shell forging 
press) (BIOS 668) - 1 • 

92) Fabrik Aachau. See item.(b) under 'Dynamic A -G 

Subsidiary . s 

9)) Fabrik Dragahn der »a^eo - Commiasi ma A -G a/d 
’ • Elbe, . bei Danneobexg (TNT, detonating fuse aad 

. filling some hand grenade#) (CIOS 32*38) 

94) Fabrik Etekcriacker 28ader GmbH, iSlo (Elect.ric 
igniter*, detonators and exploder*) ^ 

95*) Felien, Guilleaume ft Co, * Kolq/Kalk (Electrical 
equipment, cables) . / 

,95b) FEP, See Foxqchuo gam twick lung Pate ate 
964 Ferdiosod Vicke, Wuppertal - Batmen (P»rotechaic 
items including amorces (BIOS Final Rape 1313) 

96bi FFA See FlugAmk/orschuogaanatait 
96c). FGZ. . See For sebunga an stair Grmi Zeppelin 
96d) Firmeoinstitute were inrtituriooa of commercial • 
finn* engaged in research . sod development of . 
amuaitioo, weapooa, aircraft, tanks etc. The 
principal ‘firm* were*.. Krupp^ Rhe it* tali-Bor si* 
DWM-Mauaer, VASAG,. Bergman o'* and Guacloff Vrtkr 
' (Ref 4a, pp 77-8 ft 82) - • * . 

96e) FKFS. See Forachungsioatitut (iir Kraftfahrxeuge .. 

96 f) Flugfuakfocschungasosiah (FFA), Oberpraffen-' 

* bofetk, Bayern. Electrical research institute for 
high frequency (Radio control for guided missile*. 

> radar, etc).(Ref 4a, p 76) . 

97a) FoF'a - See Forsch ungrfuhmag 

97b) FOGEY A. FocachMgsgeadUcbafc &Vtffahmaams*. 
baa, Birkigt bei Bodmabacft a/Elbe (Mmol a, Temaait, 
mc^opropellea«; rockets) 


91) 


92) 

93) 


{Electrical 


964) 


momoprepellent; mcketa) v 

97c). For sc bungs an stale Graf Zeppelin (FGZ) Snmgan/Ruic 
(Flight research institute) 

Note: This' institute, also called LGZCLufrforschuaga- 
a data It Gmf Zeppelin , is described in Ref 4 a, 24-33 ft 76 

97d). forscnuogsentwickiuh^ Hatente, Berlin » Na^y 
X institution engaged in research and/development 
* of. patent* suitable for miUtary^appLcktion (Ref 4. 

.... ■ p bo) 

97,) Fatachuogsfubr^s CFoFS), Berlin, (Reaesrcb 
Direcrocate) was a unit Aoverr.ing *11 research and 
. development organization * relative^ the Air Force ^ 
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V* 4a, pp 71 & 73-5) 

971) Forschungginstjcut fiir Kraftlahricuge uod FUg- 
.mororen. Stun gate- Dn t« rturkhp mi (FKFS). Institute 
for Automobile and Aircraft Motor* (Research an** 

, development of vanous type* of engines including 
>, i« cio*. d-cvcle type O^imietrBens 0-bo«t Die.el) 
(dOS Rept )0-7b» p ) end Ref 4a, p ?6) 

98) Fraov ^orck «a*chmen r und Werkaeugfabcikeo, 
0erlio,(Mr chinery and m.pooi) 

99 ) (o'c^ 24^-1 J) AUted R^tobaaaen tMetallurgy) 

,0 ^ Pr**dHH% Krvpp A-G, Emm, Ruhr. One of the 
world s largest organizations manufacturing gun a, 
tanks, U-boat* and other war item*. Numerous plants 
among them the following: ' 

a) Blankenburft (Metallurgy) * 

b) Bremen (Steel works) v 

£* pUo Klem Verke, Diisseldorf/Be orach 
(Rolling mills) 

d) Caasn (Home plant) (Steel work* and forging) 
«> GnisonwerX. Magdetwrg.3 tt rkau • (Tank*) * 

0 Kiel (Shipbuilding, U-boats} < 

z) * Me open (Proving ground) . % 

(See ClGS Rept* 28HS4, 28-66 and 30-93) 

101 ) Fmz Kiesak Co, GtebH Waffcofabrik. Suh I f Weapon a) 

102) Fmz Wolf Gewehriabrik,. Zells Meblia, TbViagra 

(Weapons) , , 

103) Funk ft Co, Sufal (Weapons)-. 

104a) Gaaweike, Frankfurt a/M (Suihiric acid) (BIOS 1645)^ 
104 b) Geba, Metailwarenfabrik. Breslau (Metallurgy),. 
105) Cebriider Behler, Budericb/Hurdt. bei Ouaacidocf 
{Steel forging) (CIOS 26-69)’ ’ : 

106a)Ceipel (B) GmbH Wmffenfsbcik ’ 'Em*”, Erfurt 
(Weapons) . 

I06b)Genacbo#.See Gustav Gen sc bow 

107) Georg von . Gleaches*’ Etbeo, Magdeburg .(Zinc 
, miaina- and smelting, alloys, sulfuric acid) (CIOS 

3Mf) 

108) Gewehriabrik M.BurgsnSllev ft Sfihoe GmbH, Krcicosen, 

Harz (Weapons) • 

109) Gewetkscbaft Victor Cbemiacbe Wrrke, Ca*«rop - 
Rauscl , 'Westfalen (Nitric ..acid , Am nitrate, ayn- 
t be tic fqeU by Fischer - Tropach process, tic ) 

• M0) GmbH zur;* Verwertung chemischek Erzeugnisae. 

See Dyuamu A.»G^ Subsidiary 

Ilia) Golzeru • Gcimma Uaacbinenbau A-G, Grtmma 
bei Leipzig (Machinery for manuf of explosive*, 

* propellant* and acids) 4 , 

1 ilb)Gofiow Proving Ground war « station for ceating 
explosives, gun* *nd rockets (Ref 4a, p 65) 

112s)Graf Zeppelin Flight Research Institute. See 
For schuog a an *r*ic Graf Zeppelin 
WWSf 0 ***—.' Jfbanaea •*-See Jobanoes Groasfuaa 

113) Gusa-stablwente Wittmw, Higen/Haspe (Steel 

foundry) (BIOS 716V*—^ * • ' '* * .. 

114) Gurtav Genschow ft To. A-G, Berlin. Plants at 
Berlin,- Durlacbj H sc hen burg and Wolfaruweter. bei 

.-Duriach (Heoling, and *portittg ammunition, rifle 
32 38) 0i * t **** lu<> * * cid leather arriclea) (CIOS 

M5) Gaatloff WfAmf Meiniogen: Suh! and Weimar 
(Weapon*)' o ■ *» 

1J6) Gutehoffnungshutte A-G (vom, Hansel ft Lues), 

• DusteIdocf, Gca/eoburg and Stemkrade (Steel foundry^ 
and shell forging (BIOS Repcs 6 69 and 7)6) • 

117) Hackethal Drahri iad Kibelwerke A-6 , Hannover 
(Vires, cables, etc) (CIOS 25-32) * 

118) HkneKCG) Waffen- und Fahrrsd Fabrik. Suhl (Small 

anas) . . 

• X 

119) Hans 'Boms* Nacbfolger, Bet Ha (Apparatus for bal¬ 
listic mraiurvaeuft) 

120) Hans Back, Geradstetten (Pyrotecboic items) (BIOS 
Final Rept 1233) 

121) Haaaeauscbe Apparatb*«|ea«ilachaft, Kiel (Ap», 

B uatua> iartrusavrsts, mmuoiuos loading) 
aaeacievcr A -G , D$***ldOrf (Sbvll forging using 
*Eliftttco” press) 

123) H ech tea berg . (H) Mas cb in en fabrik, Durva , Rhein¬ 
land (Installations^ for plants manufacturing ex¬ 
plosives, ammunition and weapoaa) • 

124*) Hrstrsvilfratsd (HVAT (Artsy Weapon* Office) 




Bei orcwiMd betel. »* I unde, temou. - 

Si C . W *!i ol P*<^uc«ion. procure* 

n'“ ' S£a„“- d d * T ' lopfflen< ol ec.pon.. 

During WW 11 u bees mt part of tfte MlafatWrlum 

Sov«r (q v ) (Ministry of Armameor* 

•auction; named- after its head. The folldwlna nr- 
zaAization* wrie under HWA lunsdictwo.- Waffen amt 
Prufwesen, tfsffenfor^b un g ,• Finwnastitute, 
Hochachulinstitute and WpffcnprufungssteUetj • 

124b)Heeres Zeuggmt, Ingolsradt (Armed Force* Ord¬ 
nance Office) 

12}) H«. 0 ,ich^ K.icjhort. Vaffeoivbctk, SuW (Ste.pon, 
itiem Lug,. - P,t»bell 0 oi, ud wll»t (U> 

l26.)Hciaxich Rriom, GmbH, Eojer. -<Ue»^- 

chrome-plating gun bands ' 
etc) (CIOS 32-64) . * w • **' 

127) H.o.cbel und Soho, K>j*«i trw,f« re d i„ 194J 

SU..R5S7: 

l28> SStSS&ff) P ^ H ^ ik ’ 

129) Hermann (^riog Aeronautical Research losdrurion 

See. Luicfahrtforscfaungsaastalt . . 

130) Narmohn/, CoHng Orgkhftzatioct controlled several 
plants, such M: 

•) P*ul Pleigerbune und Scab!werke, Bratfoscbweim 

(Steel works and weapon's) ' -. w 

. b) Sal z git ter (Miner * Is and metals) 
c) Werzensredc (Shells) 

(See CIOS Rept* 26-86, 29-30 ft 30-84) 

DU) Hermann Orth. Ludwigshafen/Oggerdieim, Pfalz • 
|t and. kneading devices for explosives plants) 

i b) Hers teller' Weihraucb, ZclisMeblis (HWZ) (f espocs) 

» _ • vinp Ground was one of the Army's 1 

(Vaffeoprufungswcllen 
det'Hwti), It tested artillery Weapons inconnectjon 

n- %«rr*ds? . 

wTte..7.'^ Zcb°?94 0 } K ^ r,do '' ••• «!*»d CO 

132W te*uiS)*^ “ d A - c 

l33 ‘ > i 1 ^d^ ,<, ' le “ 1 - Bochum, Rote (Steel 

jrrs aa"K Fi - 1 

1.J3W Hochacbuliniaiut. (In.dtu^, .(filter L w«h' 

The«r coaii*tiog oi 20C r.c«b- 
li*hmeau{ ■■ well ,» u,ei t joreroin. boW d 

«^r.rch mod JfTrlop- 
"fn 1 ‘ *°ck >«. Arm^ Force, -p,. « rc b n i2,I 

college* —.re located at: Berlit,, Aa-flea. Bcauo- 
achweig Danal^. Munctcen. Ka/laruht. (fieri. Dre.den. 


k . - , j, _ - 1 -ar.u.isc wiOl, UrCIOCD, 

. ?«' ^ , ViwSf* Stuttgart (Ref 4a . 

.._ 7 ®» 82 ft 85) (See also Reichsforstnuagsrat) *• 

J34) Holler (F- W.) Vaifenfakxik, / Solingen (Weapons) 
133) Hoacb A-G, Oontnund ^Metallurgy, armor places, 
projectile cases, -steel cartridjrv rm*ea and research ) 
(CIOS 28-46 ft 29-12) [ 

136a) Hugo Schneider A -G } Tauacna-Lcipzig .(Metsiluf gy, 
copper, brass, alununura, steel cartridge cases) 
..(CIOS -Repcs 31-34 ft 31*57) . Af Alien berg (Am- 
; numuon) 

"V136WHVA, See Heetcswaffroamt . 

1 )6c)HfZ. See Hcesteller Veihrmuch 
137) I G Parhealnduitris A-G • LudwigshWen .with 

numerous plants, among them: 

a) Bitterfeld - Sod (Nitric.acid) - 

b) .Elberield/Vandas t&crai cal a) - 

• c) Embaen.-Kr Luntburg (Nitric acid) 

d) Frankfurt a'/Main (Fuels, lubricants and weapons) 
s) Herde- Solingen, (Ruhr), rorm XAVEGT (Nitric 
add) V ' 

0 Kpcbiri/Mup (Nitric acid *nd«tn«x chemicals) 
i) Leverkuaen bri JColn (Acid* and chemical*) 

. fa) Loriiringea Wcrke, Bochum - Gcnhe (Nitric acid). 

i) Mainkur Verke, Fechcnbeim (Vari6u* cbemkmlt) 

j) Oppau WeHca, Ludwtgahafvn (Metallurgy and 
in tended* area foe explosives) 

k) Voi^enfarbenfabru: bei Halle (Various chvmicsla. 


OS1TVIJ . . 

bei Halle (Various chvsilcsla. 


. v .. <vr*f * ev << o <■•» > 
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Mas*: 


mwo*m ibm dy«» u*«d ta colored taokti 

(S« BIOS fUj Rape* 1232, 1442, 1633 CIOS 

Kept* 22-16, 23-13. 24-12, 24-21, 24-28, 24-31, 

2V13, 26-2, 27-14, 27-B5 It 29-14) 

irtocdin§» BIOsRrpt 1442. «h* LG Fsrbtota^istria - 


vii liquidated by die Allied Control CoaaaiuBaiosk....- v-' 
lit) laxtitat fur phyaikaJigeh^For acton g»'•’*'Mew Dvoa***- 
/eld (Physical research, ^.nlogBtic of guided 


srisailes) <aOS28-4>r - •;« 

1») 1Km« (F) * Co.^SuhPfSmaH a*m*K ‘ 

140) 1qmm» MetaU- and L*cki«rw*rat*f«lxik, 

Do beta, Sackae* (Wea*****: 

14U)J©**f Meis**«r ( Kila BdyeotiuU ' (Machiaety for 
, pUath • «imuficMrM| propellant*, explosives and 
MMMMtdoa, spec apparatus foe cquusumi methods 
- of *Mi«f of lifoid ez^oum raeb «a NGj- NGc, 


DEGDN.eie) 

I41b)**b*l- »*£ Metal Iwevfce Nvwytr A -Q* Numbetg 
UldlKwnr 'Vilhem InitKui, Beilw . Empcw Vitlua 


|/|e)Kainr -Vilhela Inatiiui, Beilin . Emperor William 
Involute (Nucl««r .physics to - develop atonic 
eftttgy as a weapon f Ref 4a, p 78) 

Mom: TM» b*dtw»e exi«*d is itTftil branches aa 

at G Stringy* (See AVA) and CUu»cb*l~2*ll#tf«Jd(Si*r next 
• item) 4 

142*) Kaiser Wilhelm Kara rut lor £i***for*chvng,Clau*cbal- 
- (rttfhirrd fm Dimtdoif is Sep* 1943) 

(F*itouv Metallurgy rvitwch). Il» bcaacb t/nwb" 

' n*u Stuttgart' VII engaged in noo-fenoua actiJ- 
lurgy research (CIOS 23-46* p 17) 

1426)K-art Erchhom Vaffitolabnk . Sec hichhom <K*ri> 
14)) Lrul FiachCf Appmacc- und R oh tic i Qua gab* o. Berlin 
(Uatillitioaa lor plMii manaiactaring aitrotolvewes, 

• formaldehyde, h*aa*iefhyie*«tctr*mine, RDX. etc) 

I 44a) Karl Walther, Zclla Me hit a, Tburiageift (Small arm*) 
144b) Kad Ztia*.Sv. Z*i*a (Ka/J) 

W) Kiaaelcbvmie GmbH, Kieaelbach. llara ' (Compreaaed 
iicma /mm black powder) (ClO$ 12-38) 

146) Ki***fliaf A Albrecht A-G, Soling*a (Shell forging 
Maimg-Eoawco* ***•*> (BIOS 668) 

I47> Kiel a. Sc baa alia * Becker • A -G . Fmnkaadaai, 
Pial* (Eouipmedc for armored lighting vehicle*) 
(Cl 05. 2666) * 

141V KUcIrtjcrwerka A-G. Caitrop/Raaael (Fuela and 
lubricants by F ia< bet ,-Tro pack process) (CIOS 25-73 
149) Kiocfcaerweihe A-G, Hagen/Haape, with.several 
pUnia) (Metallurgy) ( CIQ5 19-61) 

130) Kaoar-Btemae GmbH, ISbgWEgge (Steel (owe dry, 

. Wapoaa) (BIOS Final Kept 716) 

131 ) Lofhrlttr, Bay cm. See Waaierbnw-'VeraochiaostaJi 

152) ICoWe and . Eiam Forschuagxiaariiut, Do nmmnd 
(Herearc It on eo*l and steel) 

19}*>Kal* - Rottweil A-G, Betlio.* Placxa at Htunm. 
Hdicntbal, v Khcioardaao and Ron tab] (Military’ 
rxptoaivea'htod propellant*) * ’ 

155 b) XoMandit Geacllachaff ^*h*», Kiel, See. Waite* 
Vevke, bid . v ; 

154a) Rob tin itvo A -G , v Vaduz liechirMici# (Instal¬ 
lations for comiarOvi niujuioa of liquid* »ucb a* 
glycerin, • ethyleneglycol, diethyleo*glycol, -etc by 
method of Schmid ) . 

l54b>Kj» ft Kj. Sn Friedrich. Kmpp A -G 
1 Sj^JfcfteghoW Wa/fctifabrik, Suhl f Weapon*) • ^ 

1)4) Ltouptit* A-G,. inmipiih (Shell- forging aaiag 


*Eunaco* ptvaa) ' >• \ * 

137) Krapp.Ser Alfred trupp, Arthur bnapp and Friedrich 
K.mpp 

154a) Lma t r ibR Proving Ground, near Bffdii, van 
- - the main army tevlia'g stnticm for exploaiM*. am¬ 
munition, artillery weapon* and rocket* (Sec ai jo 
lammeradorl V«a<V Fail »c*ie mage was main earned 
a^ K j a atrirfor l and there were 15 expert a* aral 
area* lot different ly^eu q/ testa. The a ratio* vm 
• 1*0 provided wkfa it* own power unit* and well- 
•qa^P^ Mdiwt *hop*. welding shop* and. tool 
•bop* (Rd 4a. pp 84 * 130-1) 

Hotev Accordiog to CIOS Rtpc 31-72 <1945), P 3. ton* 
reattarcb and development of tmali anate *ti conducted 
at K —nta dorl until the»e acGvkie* we** crandecmd tn 
HiUvffrltbea in 1945 cm account-of bombing* 

154b) K Wb*t (A*my Ta a p fn a Dvpaniawnt Eg- 

- perimeaml Seaiioa), located 17 mile* touch of 


^ in the' province o» Brandeot^irg, *» eaiahlished 
about 1950 a* a ■ Mid-pro pc il an • rocket dcvelbprnrm 
' center. .|f was* expanded about 1932 to include the 
__development and cestuii of liquid-propeiiaot racket*. 

..The first *ucc**a/uli liquid-propellane • rocket, 

designated aa A-l (Aggregat Fine), was developed 
' at Rummcradorf fm und^f GeaeraJ Valcec DtKnbevger. 
The second rocket, A-2, 4.3 .cdibrt* ioa| , was 

constructed in 1954 and after this it Mcinc evident 
that a larger ar«a\thsn that at Rummers doe t %eet 
^was required for • dcvhWiment and testing oi lufuii- 
propeilsm rockets. It v)» then decided to construct 
another rock re center at Pcenemuada (q v ) 

Reference: »:Dombe/ger, V-2. Viking Pttii.N Y, (1954X 

PF 2J-41 . ^ .. . 

1 59a) bup/ei- : und i4*aaingwerke IC.G. Becken 4 Co Lshgen- 
bcrg/Rheinland (Ammuoiuoo) 

139b) Rupfcrwedt |lm«nher|r ^A • G , H*L. (Atamdaition) 
159c)Land- uod Seekabeiwerke,' KoId (Cable* smd mioai 

chemicals) (CIOS 25-33) ~ 

160n)L*ngbein - Pflsnhauaef Week# A-G, Leipug (Steel 
cwidge cases) (CIOS 31-53) 

1^0b)LFA, See L af t fgbcxf ora chunga ana tali Heraasna 
/ Goring t 

160c)LFM. See Luftfshttforschungsaiiscalt Mhocb**, . 
I60d) LGZ (Luft/abxt/orachungxansiajt Graf Zeppelin)^. 

, S*e F of a ehungs an Halt Graf Zeppelin cX r 

16 )a)i.iy»wsel 5f> *wn g smflw *rka.. Qmhkf with p la n t * at 

a) JLriippaoiikhie, Oberachleaacn (Cbdusr-iaJ eapitr- 
*i»e* and blasting caps) 

b) Reichcoitrm, >chlesicn (Safety fuse*) 

c) Schdncbeck a/J Elbe, Magdeburg (TNT, PETN. 

• initiating explosives and cooposiiiOQa, dvsonatora. 


See Laf tfah rtf omchuaga east alt Hvfamna 


• initiaung explosives sod composiuoQa. defowacors, 
shotfua propellants, ammunition loading, act 
161 b) LiJienttval Geaeilachaft.- A society (named afmt 

the first man to fly a'glider) iacerestcd ia air face* .. 
research (Ref 4a, pp 7S-9) 

162) Liadtoei ZGodbutchew- und Pattooea/abrik A-G. 

TroisdorL (Priming device* and cartndge*) 4 

163a) Luftfmhrt forachuo cs an stair (LFA) Hernias C«i«l 

E.V., . -Volkenende, Brsua srhsrei g ( Aemamtieil 
• • research .institution; developed abase racket*, guid+d 
missile*, rocket fuels, etc) (CIOS 29-45) —^ 

Note: According to L.E'^imoe (Ref 4*. pp* |H< It 75K 
the LFA occupied an area 2% square mi lea and employed 
about .1200 people. It was engaged in research and develop' 
meat of weapon*, mototi, airplane structures sad acoustic 
jfuxi*. There was also an aetodyoasuc research iasdtagn, 
a theoredcaJ baiUaUc* institute and * large mage fat firing 
the .weapon* * „ ; • s * 

163b) LnhfaBrttorvchoQgainsutit kfinchen (LFM), was aa 
Air Force research tnstiiudon founded in 1942 bar 
not completed. It included an institute ‘ foe air 
. medicine sod employed about 200. Similar iaadtate* 
were established at (be end of (be war in Heidelberg 
• and Wien (Vienna) (Ref 4a, p 75} .’I 

.164) Lu/iwi/f*'Research laadtute. Bad Blaakeabwrg (Radar. 

racket fuels, lubricants, metallurgy, etc) (CIOS 28-39) 
165) Luftwaffe*Tesdng Station. See Rechlin Testing Session 
1663 Lurgi Ch^mie, Frankfurt a/Uain (Design oi sulfudc 
acid plant*) (BIOS 1631) 

l67*)Mahle IILG), Bad Cann scan, ; Sturt pan (M etal lurgy) 

. {CIOS 26 - 84 ) 

167b) Uni bach Mowmaweike. Sc? Zeppelin GmbH 

168) Mm ko A Vdcaumcrockacr GmbH, Erfurt, Tkimngen 
tMachiocry for plants manuiactaring explosives sod 
propellants) 

169) Uaooesaiaock R&hrenwerke. Dsiibat|^ieklB|<* 
(Metallargy) (BIOS 595, P 52) 

179) MAN. 'See Maschmeofabeik Augsburg-Nu»berg 
171) MAN-* Reaffarcn Laboratory, Augsburg (Reaenrcb 
■ and devlopttror of eugineaKCIOS 3V2) 

. 172) Maos/eld A - G , Kupfer- 1 und Meemngwetke, Hettatadc. 
Thoriagen (Copper mid braaa metallurgy) (CIOS 
2<M8) 7 At Rochenbwrg/Scale (Ammunition) 
lT^) MaosfeldacMff Rapferachieferbcrgbau A-G, Ei*l«ben 
(Copper and other noo-feiroua metals) (QOS 31-35) 

174) Masc bin cn fa brill Aags burg-Nora berg (MAN) (Tttpaw 


169) 

179) 

171) 

.172) 


173) 

174) 


;Ug* CT 

3W) 


and armored vehicles) .» 

175) Mas chin ea fabrik. Gustav Eirich, HorAeim. Nosdbndes 
(Mixing device*‘ for use in explosives and propellant] 
plMt.f - • 


t 


I ■ 
J - 


o 


J - 
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179) 


various 


a pons 


I 76.) fcta»<iio*ot»b*ik (MNH).G«bH. . 

(Arroored vehicles) 

|76h)J4aacbtivqDf«bhk Peterson, Oldenburg Holstein * 

(Bomba,*' /u^v*. pyrotechnic item*,' weapons -'and 
cbtnical’iMrttit agents) (CIOS 32-13) 

177) Maschioto fur' Masaenveraackuog GoibH, Schiilcrup 
bci Ldbeck (Machinery io< 1 wciponi) (CIOS 26-72) 

178) Mattel (O >, Koln/Man«<\kMirff (Machinery 'for menu! 
of nplO'ivti, propellants and ammunition) 

179) Maifvt Wwrka A-G (Vaffenfabnk Mapaer),Obetndorf 
a/Neckai.with plants manufacturing various weapons 
Ipcaced -at: ~ 

'a) Berlin/Borxigwal de (Spandau plant) —. 

‘ b) Karlsruhe *. ' 

c) JColn/Ehreafeld 

d) Oberodorf 

e) Valdeck, Bex Kassel 

160) Meiaffner.See")oaef Meisaner " 

181a)Meppen Proving Ground.See WaffenprufungsatHle der 

Kriegimanne 

v 18!b)Merx-Werke, Gebr Mera, Frankfurt a/Main (Weapons) 
1 d2a)MetaJJgescil sc haft, Rockcnheimcr Aolage, Frankfurt 
a/Main (Sintered iron and steel con^oncnta) '(BIOS 
Final Rept 595) 

1 82 b) Me call-, Wslr- * und Plauierwarenfsbfik. Henchicks- 
Auffermann A -O , OkstbMsm Vmplftal (Ammunition) 

182c) Meta Uwarenlabnk Treuenboraeo limb* 1 at Sebandushof 
and Sclterhof (Amro uni u on) * 

182d) Metailwarenfa bri k, vorm H.Westmer A-G , Hr 6 tie rod t/ 
Hessen (Ammunition) _ 

182c)MetaIIwerke Fa Lsmge A-G at 
bach, Sud (Animuqitjon) • 

182f) MetaUwerke SilCdtRytte, St Aodreasberg (Acnmuoitioo) 

182g) Me tall week Treuenbritxen at Bclaig and Roderho/ 
(Ammunition) 

182h)MetaJlwerk Vandhofm, * Schwerte (Ammuftiuda) 


160) 


tg\a)MlAG. See Muhlenbau und Industrie A-G 
|83b)Miedziankit 'GmbH, Obemhof s/d .L*hm (Lddustri*! 
explosives) 

183c)Miai*tenom Speer. Ministry, named after it* chief, 
was ia charge ot ail Getmaa WW 11 prodaciion .alloca¬ 
tion of all materials' - sod allocation of ajl priorities. , 
It exerted control over , the OidsanceyPepd/tmenf 
of rbe Army (Heercswaffenaan) sod of the Navy 
(Marine (Krid£*ro*rine) Vaf/ebamt } ' but, it iff not 
*• clear what relation* it had pith the Air Force (Luft¬ 
waffe), except that the Ministcriuro Speer,,#** under 

£ am»l control * of Reicharoarschall Goring, fhc 

ead of the Air Force (Ref 4* f p.68, 71. & 86). , Tbe 

, Mioiaterium 'Speer- exerted W considerable control 
over* almost every government agency and. toward 
the cod of the war. the Mioiaterium entered the 
management and prosecution of research. It establish- r 
*ed several research and development institutes of. 


iv w 

264) Mrrteldeutache SpfcngsttWfwcfke ‘ Miedxiankit GrobIL 
GosJar Plant at Laogclaheim (Industrial e^ploaives) 

183) ^<NH.See Maschioenfa^iIr NiedersachaenGrohH,Hannover 

186) Mollcr A Schtdre, Magdeburg (Machinery for chemicnl 
and explosive* industry) 

187) Muhlenbau und Industrie A -G (MIAG), Braunschweig, 

with severalpiaqur (Metallurgy, tanka, tank destroyers, 
txuckSfCtc) (CIOS 2o*46) ,. 

188) Munitiooasnstale Caaael (Ammunition loading factory) 


189) Munitions an stair 
factory). 

190) -Muni Cion a an stair 
factory) 

191) Mud i.tiona an stall 
- factory) 

19Z) Munitions an stall 


.Hannover - (Ammunition' loading 


* 

Irrgol atadt. <Amrouniri->n 
Jwrfbog (Ammunition 
Kbaigaberg (Ammunition 


loading 


loading 


loading 


factory) . . 

193) Mun hi on a an stall Stettin (Ammunition loading factory) 


194) Munition sans la k Zejchai (Amrmfriuon loading factory; 
195*)Nachrichten Versuchaanatalt <NVA), w*» an eatab* 
iiahment developing and testing Naval radio 
. -device* (Ref 4a, p Rh) 

195b)N*ry Proving Ground. See Wdffenprufungaatelle 
der Krieg*marine - 

l95e)Neufeldt ‘ und Kuhnke, . Kiel (Aifynuniiion loading) 
196a) Ni be lunge nwerke. See Austrian ace lion > 


196b)Nie^ecker und Schumacher, laetlokg, Westfalen ' 

[ Arornuniiioo) ' , 

19^*) Norddeutache Affiniere , Hamburg (Sulfuric scid by 
contact and Petersen tower method*J (BIOS 1641) 

197 b) Norddeutache Mmschincn tabrik, Berlin (Weapooa) 

)98a)Norddeutache Sprvngacoffwerkc A -G , Hamburg. 

Plant at Quickboni (Exploaives) 

19Bb)NVA. See Nachnchtqn Veraucbaanatalt 
199) Opel A-G (Subsidiary ol General Mocots), Plant 
itc Ruaaelaheim. near Frankfurt */M (Motor-vehicles) 
200a) Oakar Fischer Fabrik, Mark dor f bet Bodeosee(LakeCon- 
stancej (Pyrotechnic iicosa) 

,200b) Oanabiucker Kupfdr- uod Drahcwerke. Oanabnkck. 

*''(Ammunition) 

201) Patronen-, Ziindhutchen- und Metallwaren- F*bcilt 

• i V f fm * U # .BeUot). Schonebccl? end Bad 

Salreltneo bei Magdeburg, founded m 1829 by the 
chemist N.Bellot. (Hinting cape, detonators; .pistol, 

revolver, apordna and hunting ammunition) 
f See Anon, S S 24, 271 (1929) and CIOS 32-38 ] 

202) P**nambrtda (Army Rocket Experimental Station), 
located on the Baltic coast, near the Peent. estuary 
and southeast of Riigea island, wag vaxabiished 

>» . about 1937 aa a liquid-propellant'rackct development t 
ceoccr with General WaJcher Dornbetget in charge. 
The following rockets 'were developed And 'tested 
\ at Peenemunde; 

a) A-3 (unauccesafully launched in 1937) 

b) A-5 (aucceaafully launched in J<239 after several 

previous failures) 

Note: These two were experimental models. ' 

c) A-4 known now aa V*2 (Vcrgcltungawa/fe ^wei, 
Revenge Weapon 2) was gucceasfully launched in 
October 1942 after, some earlier failures, ha - 
production started in the middle of 1943' - * 

d) A-9 waa th* winged version of A-4 '' 

e) A-9/A-10 was a (wsnr rocket"' which wta. 
deaiped to span the distance from huiops to 
USA in 40 minutes. 

0-A-IO, 1 . v ‘ ' . ' - 

For more infonjiffcft about the kctivicica at Peene-.. 

mdnde before and t&rirrfc iT !L a^e: 

L.E..Simon,_<rorman ResearchVin World Wait ILjiWilev. 

N Y ,(1047), and ' \ i ’ ‘ • * 

7*A"?tru», "*« ■»*«>• 

Note: Oraltawoldar 0i*. mentioned in Dor®berger*. book is 
a small narrpw island located north of Uaedom islaod 
and w -near th£ Pcene estuary. The island belonged the' 
Pecnemlinde racket Qenier and was used for firing rocketa 
smaller than the A-4 (such aa the A-3 and A-5) 

• According to L.E.Simon' (Ref 4a, pp 33 6t 841^,the 
total coat of construcfioq and equipment of Peenemunde 
Center was about 300 mill Ton Reichsmarks and at the 
height ot activity the Peenemunde employed 2200 scientiata 
and terchnicisns,'exclusive of clerical and wbproieaiiowl 

S ersoonel, The divisions of the Anr.y, WoPraf 10 and WePrttf 
1 (q v ) under Genet*) Dombergcr, were coija^ed io research 
and development of rocket a . and -guided misailek except 


201 ) 


202 ) 


Ml 



those 


»ng*. 


and glide bombs. After’ 


Pceoemiinde w*f bombed, the wind tunnel and aerodynamic 
work vai moved to Kochelj about 25 milca south of Munched 
■4$ce WVA), the (hcorcticsl section* were moved to Ganaiseh* 
Partenkirchen and the - manufacturing and dcvdopinenc 
work was moved to Nordhsuaen and Bteicherode 

203) Peters (/), Berlin NV 21 (Apparatus foe chemical and 

physical testing of cxpJoaives) ® 

204) Pfalziachc I 3 ui verfa be*k A -Ci , Sankt Ingbert and 
Schlebuach (hxplosivca nnd propellents) 

205) l > oltc Pateonen fabrik, Magdeburg, Artistadt and 

0 * Grime berg (Metallic cartridge* and ammunition) . 

206) Pommersche Induatrie-terke GmbH, Barth (Pyro¬ 
technic items,’chemical warfare a gent s’, ammunition fill¬ 
ing). ft employed,during W W ILup to 3600 worker* 
(UOS)Z-13) 

207) PuJverfabrik Gehrdder Brudenbach, , )unkerm^ihU 

(hxplosiwa and propellants) • c f 

’208*>Mul.ver/ahrik llasloch . GmbH « See N 1>yj»*w«f A -<j , 
Item i) f _ 

208b)Pulvdrfabrik "Koaenheim,/ Stephanskircheo (Kxfdosi vea. 
' and propellanta) 

209a) H auUkammer. Pfwviag Gaowad,located near LuneUiri*r 



-2f>‘ 




y--t: 
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« Ar*y »« 

“n«V^, WckJct.b^l, a pn>Ti.. 

Mould foe aircraft (Ref 4a, P 73> , 

>2IO*)R.*»cb«forsch-^f*S 

was the *>vem»f* B body of *e «chnxc.l ‘“*“* u *“ 

. . (H<*bschui®*tiwe> . engaged * research week for 

the Armed Foec^n (Ref 4*, pp 71 ft 79*80) 

2I0b)R«ich*w»och»n»tah far Luftfehn, Berlin/ Adie* *h of 
(Government research center foe aeronautics) 

2H) Pleat* St* wader *ASAG 

212*) Remo Gewehrfabrik, SobF, Sachsen (We*po*«) 

2l2b)RFR- SecT Reich tfotschuniarat * 

212c) Rb or Rh*». See Rh*ioia*t*]l-Bof* j* A -G 

213) Rheiaiscb* Dynamit Fabrik, JColn #ith plants ai 
Oyl*den end Mattsfeid (Industrial explosives) [ 

214) RwiniscHc Goflini* uhd Celluloid* Fabrik A -G-, 
M*anh*im/Neck*t*w (Celluloid, celluloid wucln 
end rubber article*) (CIOS 32-38) 

213) Rhewischc Ue«»llw*rc*-‘ cod Maactunenfabrih A-G , . 

DtUseldorf. Set* fUket&ftttC*tt’Botftif A *G 
216) Rheiuiacbea Spriixgus* - *etk GmbH, K81n/Br*«mn(*ld 
(Various it*me prepared by injection molding) (CIOS 

52-3*) 

. 217) Rbeuitcb Veitftliickr Spr*m§*to(l A*G , Berlin 
<lnduri*i*i explosives) # 

21B) RV*lMMtall-6«r»i« A -G , Du* ecldorf-Defender!. 

One of the l*rft*t 4ru&ufictujrrrf of ▼•now mac tune*, 
-•aamitiog (including luided missiles) end w**poc». 
The liim «M founded in 1888 u die Rheiiuscb* 
MvibIIuimv# ! 'd Mi*chu«o(|ibik A-G , Oiliitldoii- 
Ka 1929 it merged with the Vaffenfabrik So loch am, 
SWitutUnd and in 19)6 it a«(|cd with (he then 
, bankrupt Boraig Vetk* which possessed n large well* 
equipped plant a t T«grl, a anrchee* ■ a barb of Berlin. 
Tar following R he tamer slhlfcKajg plane* rm in 
*• .opentioa darb| W 12 : _ - 


•) BcrWUarienfeld -* 

b) Berlio/Tegcl 

c) Brwelan 

d) Gubcn 

•) SbWidn 

- DUnredS.* • • 

,0 ~ ^x^rr^ c .iu lrd u -^ # “ 

References: 

A> £*&**": Th* Gm, U S U».t Printing 0{{ic , 

« agggyfc Pf^puv * do 

aatgR*pt» 27 - 79 , n-i2» kmo* , 

2I9> Rocklin, - Modem* A-G. Vrtxiw (Omuifo**!( 

,_v. C V*“« °* P" tubes) 

220) Ruckling Stahlwerfce, Yolklis-en bei Sa*rk*ackca 
^ eel 26*69) (Sc* Ruckling P*oj*«ll*) 

IVJ • AmG ; *«em{n) onde* Djamil A-G 

Lwhbms r«V°6> «**—«'“•»•« «*■•« 

223) RuhrstahJ A-C. with several steel works,- nt 

them: * 

a) Amenerwerke, Anaen (Centrifagal cwdqi 

x °« gun cube*) w 9 

• b) Guas-atahl werke 

c 2 <?**:* t *M''**k* Vettea, Gelsenkirchen 

d) Henrick.hUit*. Hsttisees 

r- ^*5*^1 CwseUtotf/Oberkasa*! 

^•^BIOS Fm*l R*p< 716 and QOS Repo 27-100, 29*26 md 

A ’* Am/S. 

. ””-air» , {i!iars!Sisw» ,,i —> - — 

' Not»: Acrotdiag to Si»o. : (R«r( U, p 1»V d,* U.~riS.. 

-V P'Otid^d .i* . iull-tetSi Si« Lrf Ul ilriS.' 

-«« lor condoctin, “ ^”1^ 2ZT. 

, 226). Srtackl^d, A-G,, GorHc* (MnchiKtr *md vtviooa 
w«poo») •' 

227> S±rfL 1 °« e,, *"“ .Wri. (^,**.<7 hr 

taaau/ uf chenrenja, pfopelUaca and. •xplocim) 


230) 


2 ) 2 ) 


228) Scllier A Belloc A * G - See Pitrontu*, ZandbQccben* 
uud Mec*i*w*r«j- Fabrik 

229) SeW*- . KiVibieeci - Oornheim, A-G. Soaaaerd* 

bei Erfurt t. -tilleiv priiaers and ion« - incendiary 
bomba) (CIOS )>'8) * 

2)0) Sicicacr Dyoaiqxt ''Fihfik,- kbU. Plant at Fom« 
(Industrial explosive*' 

2)1) Siegfried lunihuii, $*j,wodo#l, bei Stuttgart (Metal¬ 
lurgy) (CIOS 26-71) 

2)2) SltawaHaliU A -G . Bed).'.was erne of the world's - 

E reaccit eiectricai organira^ooa with numerous 
ranches and affiliated corapsoi'i in Germaoy and 
foreign countries 

.-Following is a : partial list of Vcosoi * plant*: 
s) Siemens- R*inicke~Verbs Berlin. w*-h plant* as ' 
Erlangen and Rudolfscadt (Electrical *quipmeat 
such as X-Rsv tppirsiui) 

b) Siemens-Scbuckert Vetke A -G .Berlin (Elec^-tcal. 
cables and some ammunition), with branches «n 
lien (Austria), London (EngUnd), Rio d« laaeirv 
(Brasil), etc 

c) Siemens-Wemerweike, Berlin-Sievenastadt (Oya*-' 
moa, electric moron, electric ml blasting device a^tc) 
(See aoS Rep* 28->l) 

Note: The present train office and plant are located at 
1C ads rube * . 

2 3)) Skoda tftke, Pilaets. See in the Czechosiovakiaa 


section 


234)’ 


3*and«w Arsenal, neaf Berlin. On 
most iaqxecsnt arsenal a in Europe 
Spr™ Versuch sac seal! (lit Barrier 


Berlin. One of the oldest and 


feFneHUaearcfa Ernbli^ 
»«nt) >t. . N.<*1 nmniiioo «g, gr ri m m.MJcb, 

*“ d cr * ,,n * oi ««o*.<Rel 4 ». p 86 ) 

3 fS^S' 001 ^ “•=*•*!-Meo/ibnk. Bcriia/Sp*a<iAa 

^T‘* ,W {? P'b'ik™ G»bH. (i<ie|t>wb (Eiptow.*.) 

237) ff^siV^Sr ftb ^ k r ““PP"* 1 * A *G . K3U P|„„ 

,, 0 , J 1 Wurgendorf and Hoppecke (Ezplodves) 

238) Spr«g„ 0 f f - w4 ZSjd^cKU wX? ^.'. c hmu, 

w s& ^ansa' 

240 ) Stazdicbes Foiwchungsinacicui fur Metallehemie 

oa.„icWob«k*.. r ,. S.. 

24,b, f;^;r J *" Pac *’ A ^ 

242) S tot* A GSasl Suhl (teaooaa) 

24 ssissri (F) u 5 ^- . 

24 3 b)Swdw,^e r ^ Meaaingwedt*, rorm G*header Vda der 


2)9) 

240) 


Set 


o/^aowiger,- Mcsaiogwec**, vorm Gtbodrr ' vd* i w 

24 Aaev A k ‘ ^ l**dohn (Amsaaaidqn) v 

See Sperr Versucbaanstall 

244a)TAL. See Technifch* Aksdemic der Lufrwnif*. 

244b)Tamewlix Teatiag Station (Tamcwiix Lrprobuaga- 

f • ??£•?: loc y c t °° ^, e °*“*« (Baltic Sea) between 

LB beck and Roatt>ck was a pnni| ground for 
aircraft weapon* ..(R*f 4a. p 73> 

244c)Tecbni»chc Akademie der Luftwaffe, TAL, Beriin/Gatow 

Academy of Air Force*) [CIOS 30-71, 

Acc«ydi«H. to Si«oo (Ret 4m, pp )3-8 ft 76-7) tbt 
JA1. pcotablp d«J d>r Mat uh'.aced in.uck 

** “* nun* £«.Utd e< 

•achemuw. and wdi«ci, phynei, chtmiurr, atUritU, 
•eraaoiM eiecaicity, communication*, flight mechanic*, 

bigh-piwaaut* work, meaaurewetftt 
and balUsaca. The Ballistic Institute of' the TAL was 


collaborator of £*tl Cnai. Nearly the cdiw TAL (except 
the Ballistic* las a tow) was evacwaiad in February 1945 
to Bad 81 acker* burg, a car Jena, while eke Belli sties ft*~ 
stituce was moved to Biberacb. near Ufa 

?43) Temming (P) A-G , GlGckstadt (Coctoo and wood 
pulp suitable for manufacture oi NC) 

246a)Tbeodor-Ehrlich Maachiseo- und Zaiharadfabrik, Gohs 
(Gears oi>ll typem) (QOS 2*46, p 18) 

246 b)T oepedo Ve ranch* an a talc (TVA) was a Naval 

establishment engaged m research, deveiopmaat 
and bating of torpedoes (Ref 4a, p 86) 
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246c)Tremooi» E*|>erii&eatnl Mine . See Vcrsuchagrube 
GmbH, Tremor ia 

246d)TVA. See To«p«do Vce*uchsao»calt • 

247a)Udetfeid, bei -Gieieia, Schleaieo . was *q A ll 
Force ptoving! gtouod ( oamyd *the German 
flier Udet | engaged to testing of bomta * and bomb 
fuzes (Ref 4a, p 73) v 

. 247b, Uoteilusa * Proving Ground. See Schieasplacz 
Uoceilusg C 

248s) VDiL S4c Vercinigte Deutsche Metallwerke 
248b) Venus Vaifeowerk. ZeUa Meblil (Veapona) 

249) Vcreinigt* Dmwchr Wec*llwerk*,<VDN). Sipicmetall- 
werke Neurod, Ettlingeo^drlsrubr (Sinceted iron and 
steel ammunition sad weapon components) 

J 2)0> Vcremigtc LeichunctaJl Vetfce c Gmbfl, ’ Hannover, 
L|Met»^^ (Aluminum, magneaium and their alloy*) 

250 / V ftin 5 C !‘^ b L G?b ^- Tre “. ooi * <E*pe«in.«..l m.he) 
(BIOS 1266)- See to descriptive part 

252) Vc«ucb»«.«i 6 o Hc«R«, Bt«u>.chw,i, (Rocket.. 
..rocket fuels and guided missile*) (CIOS 31-1)) 

235) Verauchsstteckc Dorpoond/Deroe (Tesung gallery 
for coal mine explosives) (BIOS 1266) See La 
■ desevipave part 

254) Voigilfinder tied Sohn A -G , Brqimschwcig-Glicams' 
v «ode (Physical and optical deeicas) (CIOS 26-26) 

. / 

253) Volkawagenwerke ( near Fslleraleben (Autnoipbilca. 
» CC P*. V-l missile, ^ Pan serf ana t, T-Mioea, 250 kg 
bomb*, etc). During WW 11 about 17000 worker* were 

. -mployed of which 4000 were foreigners (CIOS 2B-46) 

256a) Vnf See Vaffen Forachisa gg . 

256b> Vaffena^t Pmfweaen (VaProf) (Army Weapons Office 
for Development*) was in charge oi research, 
deveippmeor rod crating of hr my weapons .ammiin id on 
and esploaivea. The VaPdif conaiated of aevenal 

Safe. ^.0.*. 

s zssgg -aa sSsssz 

*■* • *ubordiomte di.i.ion 
Of WsPluf. u was m charge of research on ail 

w^jVawj exceptioa 6 *' rock ' 1 * < Ref 
' 257a)Vaffmiabcik J£au*cf A-G. See Manse. Werke A-G 
257b)Waffeafabdk Solothorn . See ia the Swiss section 
257c)Wa/fen Forachuogs—(WaF). See under Vaffeuamt 

Profwesen 

2>B*)W*ifew*i0fofiffat*||#n das Hears* (Amy Proving 
Groonds) were located at: )Cnmmer*4prf, Hillerslebeo, 

C f CU 7^ # c (R^ 4a, pp82 

-5 and QOS 27-74 and 30-71) 

25Sb)Waff«y>iilm',a.taua»r Kri*,«i«arin. ffj,„ Pro»Uf- 
Ground) was located at foeppen 
259) Vaffcnpodoagsatelien der Luftwaffe (Air Force 
Proving Grounds) were located at Rechlin, Taroewitx 
• £** Wdetfeld (Ref 4a, pp 7k A 7)) 

‘2w*Wtk»h See Karl Vairber 
2^0b)WaPniL Sea Vaffenamc PrBfwrsas *• 

2pla)VaPftlf lOaodVaPrjif ILSee ander Paeaeawaide and 
onder Valfmame Pnifweam 

.. 261 b)Valter Vedre, Kiel (Rockets, *ocket fuel*, jet pro-' 
puis ion, guided missiles, U-boats, aircraft, etc) 
(CIOS 50-7? and 30-115) 

261c) WAS AG. Sea Vest fKliach-Aalwa dacha apraagsaeff A -G 
262) Va**erhau-Veraochaaa*ealt,(VVA)Kochei**w (Research 
and development of loag fang* and Flak rockets) 
(008 30-71) ' * 

Note: According to Simon (Ref 4a, no 33-5 A130-JL thk 
Vas.erbso-Veraiichsan^^t 


wasserDso-yemnchano^alt was the ca«w>wfU^ 'name 
• ••ctioo of Pecneadada ins tall. lion. Sowed K> 

co avoid frequent bombings. Extensive 
exterior ballitics of foog-r^gs rocket, waa 

264) TmupRlUidm, H«.chm«..bok*o, Sf.it.wt-Bad 
CUa-.Bat, vurnwbe, . n d K«..dlf g 

Chiaew. pistil, etc) e . 

263) WaaHais^AshafHsaiia SvieagsiaH A-G, £.*** 
(abhrevkted to I AS A-Qoc VASAG) with plants sc 


* a 

' ?aiSr Wi# ' A#h,lt ♦*plo»Wes sod propel- 

b) Elaoig, Tocgak (Hexogenand picric acid) " 

• Hc / re ^ w * Jd All eadorf, Kr Marburg v L*hn (hesa- ; 
mtrod 1 phrAyiacme and airuuuniuon loading) 

d) Osnabrock (NUrocciluioar) 

e) , *i«te 0 .rift, (N<3u p.opciiui: ^ 

search and development, etc; K ^ 

366alviirf S lK;* >C? k V '*]?*?* <N ? ^ |«du*triai e.pfoaiveal 
266a)Wescf«i*che Kupfet- und Mesaingweckc A ~G , vonw 

^^\£' No «i , - L ^ de °/ cb V^ WcitffaJeo <Ammunition)' _ . 

?^ b i2 C * e f^ ,ich * Wetailmduarrie, Lipptcadt (Ammunition) 
266c)V«stlignpse A-G. Beriin. Plani at Nutaau (fodns- 
' trial explosives) 

267«)W«ycr»betg (P) ft Co W.tteni.brik. 6olm«ea (Vr.pooa). 
?ro. b *' itt * ch “ fUiehe Fot.ch’uOB GmbH " 

^ X» ^‘ Cbt For * rt “** Gmlfi (MFO) Vth 

.) EMmW W tteUi,««wU (Vuct.) N 

- ^ ^ *f6 ‘; 

^ SJrtfifSs sIKL-ggs 26%) • 

27Q) ZEJAVP**™* Soliigen (VeafxW 

, propell * nu ‘^'DEGDN •rimdm ' 

' W.DStwttdfii (NC propellant.) • 
c) Kuchbutg-Uomlit* (NC propcllutt.) 

d «‘1 be? J * u /P. ECDNp ‘°P* ll **'''») 

5711 « II CBUck po,rd " “ d NCp*opeJlM„) 

' A ' G • °*w- . 

Z7 3b)VVA. See Vaaserbau-Versochsmastall 

‘ •‘■' R'ich.lahfcbrtmiiUteri.- ■> 

27U \™»: t! tias* ^£ 53 ^ - 

Note: According to Simon (Ref 4a, pp 60 *^7$). thh 7VR 
<oc -ZencralstelU- wiaseSchafiSnS Berich” 

rw? 1 */!! P1 * C L* l V Refotts). Originated 

k 7 ji 55 PV 1 ' (peuUcbc VersachsanptmleV the ZVB was 

wp^<^riLriL w “h' b, . d 'l. ! 3 1 * A *“ l SlwSftSSr. All * 
report* 00 icimufic lubjccU which wen ol JhHieii 

V TVS*** fcrC ** We * PC ‘ ntrd * Bd “ 1 *° %udi 

275b)Z«ntrol*t*(|. «, »l«.«i»t*^tUcb - tMhnl.dn Ual**. 

:.tr:r zzj**? h *te!i b * r « t * i B * riio (5»«*»nii 

iMearcb nod deTe]op*e« cenutr lot eeplo.ieei, 
ammuoiuon, etc) ^ * s - 

276) Zeppelin GmbH, Friedricb»h.ieo and tea Sub«idiur 
*• “•‘‘"f 1 (Dictcl*, niiin, etc) 

> s «« Zftppilitt Fot.cbunj.in^itut) . 

^TbdliS L * ip "«- » iM7 (DftWcft. 

u, bdU.nc ...ei, M ebrono^fc,-. 

?78) Z^ideriibHk MSIUni,, Ruh , „ d ^ 

pnaers, aafecy foxes,*tc) Ugalt*ra, 

2W zWaSSS?* E ™J r » ;!Iair ^-^»* E».« Bri^n GabH 

F^bHk - P*t~o«w, Zi*utck«i- a M«Md]w w , 

2® J ) ZVR. Sm Znurii (nr wium.dnhUcbea Bericktk- 


Gnrdwi^ejtki,, F» ac ,. HoUni/l^lnd uJ RwmJ,. 

*•" farc,d “ •»«k dtrna, n b lor GereMOX. Tb... 
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plmt* «** Uittd wtf*rcwftip«i«ihii co^uiei. -- 

- Following is s pscoai lilt at war plan is presumably 
is operation to the Eastern Zone of Gerarty 

A) Ccii^oidlibak, Eilnbu; tUlodioo cotton) 

B) CbtritdiM Week, Freiberg, Sachsen (Explosive* 

amt propellant*) 1 

* C) CMVilPlMt (SoJfttflc-ncid and NG) 

D) Magftexit Akeo, JCr Dessau. i\nh»U 

E) Sdckatofhredt Piesterit* (Collodion cotton 1 

F) VEB Oi*mi*cb«* WetR (Explosives) 

G) VEB SprroMtdffnetke , Gaaachwitx (Aw nitrate, 
NG, commercial explosives inch ■» •Aril*,- Gelatiae-* 

r Mai I-, hafety fuse*, etc) 

VEB $pm»*toffwe*ke, Sehoeebcek (An Qttmit, 
AmmQtt, <iswnu)itioQ, fiai duett, blasting. caps. 
Chief atic, DooAfit I, Dboarit II, faui, Gelatine- 

Oonnrit* NC, NG, NOk, TNT, Wetrcr-Oettmit aid 
Vcttvr-Hnlit) p' 

)) VEB Wahe* UJfetiche, LEUNA (Rocket propellants 
Mid ftt facia) . 

J) VEB WA5AG Spc**fW«ke,- Reinsdoef (Explosive* 
«*d propellant*) “ 

Now: Moot , of these East German plants are -*lie*dy 

their* pre^tsW V« 11 gag es. 

Ab6**vtf*ts«s (Oaed under War Plsnta): ’’ . 

A •£ (Akrieogesvllachait) Joint Stock Company; 5«* 
(Bexlrk). Rfpoo; DCGDN Diethyl enegiycoi dmi trace;. 
10 «t IG (Iq tcrcaftirnictacia»ch«n)> Tlusfc Kf (Kiris) 


I 0 •« IG (latcrcaftffn|ctaciD»cli«n)> Ttuntv* Kr (Krais) 

District; L A Tend azide; L St Lead *ryphnate; LEUNA mr 
Lnw*e Filed nitrogen pliuc in £ Germany; >M.F Mercuric 
{*]«**««. Nncfif (Nachlolget) Successor; NC Niliocallluione-, 
MG NittoiKycerio; NG< Nilfogtycol; NCui Nitrogunnidiac: 
MRA NailonsiRifle Asaori*tk>a(U S A ); Ob* (Oberb^yenO 
Upper Bavaria; P A Picric acid; PETN Pcntscrythricol 
eetranitmt#; PC Proving Ground; RDX Hexogen - (end) 
•nd; VEftCVoIksrigener Bemeb) People’sO"- Yorks; vn~ 

(rofwals) femmdy; WW World War. ".. - ' . 

References: * 

I) P.Naoum, Nitroglycerin, etc, Williams- ft tilkin*,. 

Baltimore (1928), n 14 r 7 ' 

*) J.Pepift Lehallewt, Poudrta, Explosifs ec Artifices, 
Brilliire, Pari a (1933). p 115 

J) a.V^dcUand et al, PB Kept 925 (1945). The General 

Summary of Explosives Planes • % 

4) O.W.Stickland, PB Repc 1820 (1945), Survey of„ German 
Practice and Experience ia Filling High-Explosives 


jU)^ LJt .Simon, Gecsxao; Research in World War 11, J.Vile* 

5) G.M. Chino, Tbs Machine Gan, Bureau of Ordnance, U S. 
'Jjf** MSG? 1 ! printing Office, Washington. D C . y 1 
(Unclassified) (1951)* 


WAfeAG Cnplestva*. See under TTsterwaastr 

apeeagn loffc,. 

VsiaerMI (V met fall). A pound to air guided sari ni rajah 
missile developed during WY 1L h was piowllrd 
by Visol/Nitrio acid (£e *J.o Guided MU.Ug*>7 
References: ?* * p 

1) Anon, Army Ordnance 31, 30 <1$M6) 

2) A-Ckictocq, Len Ames Secrafes Allemnades, Paris 

(1947X pp 110-J21 ^ '' 

N Y F UW\V ''**““*•»» LotJuop, Lb, Skeppwrrf, 

4) X. V .a« 1 «,4.; Bwlgwiii of ebe Q«d«4 Mianlc. 
PfuiwTb.oU Librwr,. N-¥7 (-fM2TTpp 16,17,126 
» GoJli^ ClOS Kepon 2 &-V> (1946), » 18-24 

‘ he Aray Teehoic *‘ tm hw-J 

- ■’***'”*(Hydmp*. Perorid.). Sk T-SwJf m<t 

m tht |w«af*rctKH> under Peru side a 

•■..wfMlItW M><iw«lw (Viw 5oJaW« Pwm>U«). 
5**Rtich«. ■ , 

Woers «« Spest Actds (AbgaagjsSuie odet Abfallssore) •« 
described in the generai section. Gersum methods of' 
recovery of nitric and sulfuric acids, from vast* ot spent 
acids resulting from the p re pars cion of explosives mmd 
p repellent plants, cm rail tied the practice in -the USA 
The procedure used at the Xfwacl Fabrik for the 
recovery. of waste acids from explosive oils (suck as 
DEGTtt sad TECDN), iervisg fqr the papeadoo of 


6) P.B.Sharp*,' The- Rifle in America, Funk ft Vsgasils, 
N Y 0933), pp 661-3 

7) ¥-H.B.Smith, The NRA Bobk of Small Arms, The Military 
Service RubJishiag Co, Himsburt, Pmsylvioia; / vl 
U953) Pistols aid Revolvers, v2 (1952) Rifles (pp 170 ft 

527-9) • .. ' ' 

8) %.il B.Sml.’h, Small Arms of the World, The Military 
Service P^dnf g G>. Harrisburg. Peons (1955) 

Or MJJJfcM tevech. Formerly Colonel in ■ the Russian 
Imperial. 4 Artillery, Buenos Airca^ Argentina; pnvste 

TbTTSr BK A # S»tlh»ch«r 1 F^nocriy Professor 42 the Zlklcfc 
Poiyftcbaic baticuc, Sv'ttrriiad; private, commuoicatioa. 

10) Dllifl.M.Ad«n, Cl.ohx ird R.Vtil mod Messrs: E,f. 
Blaszyk, J-Fdfsuck.«.F^chaufrU>ergcr,H.A.Tisch tad L.G. 

•' VanSyckJe of Picstisny Arsenal; private commuaicstipms 

11) G. B. J arrett and K.F. Kempf, 'Museum, Aberdeen PG; 

S rivsce communication■ . , 

2) CIOS, Item 22, F*l* 2I-3 (1946), Troisdorf. Fabrik, 
Di)*G 

/l3) QOS, Item 2, File 24-3 (1946), TroigrioH Fabrik. 
D A -G ‘ — ’ * 

14) .CIOS, Item 2, File 24-4 ,<1946),Schist*sch Fabrik, 
DA-G * 

~T15) CIOS, Item J.-,FiJe 2VI6 (1946),Wolfrstshsusen Fabrik 
of Dynamic A-G Subsidiary, Cm bit *ur Verwertung 
, Chemise her E^seugnisse . 

16) CIOS, Item 2, File 2G-70, (1946), Rottweil A *G 
17) CIOS. Item 2, File 27-38 (1946),ScadsJn sad Volfracs- 
hausen Fabnkm, D A-G‘ 

• I 8) CiGS. Item 4 ft 6. File 2B> 56 4 1946), fclcktromec6saj»che 
Werkc, Peenemunde 

19) CIOS. Item .2. FUe 2ft*6^ (1946), KrifekHnel, pflaeberg, 
and 2,:hri’susfj*tsdt Fabrikeo, D A - G (Same aoforssation 
'as in PB Rept *>25) 

20) qos. hem 2, File 29-24 (i 946), German Powder and 
- Explosives Plants * p 

2IV CIOS, Xicxu * 2, File 29-28 (1946). Kaulbeurea Fabrik, 

D A -G ^ 

^2) CIOS, item 2, File 31-68 (1946) Duneberg Fabrik, A -C 
. 23T aos. Item 2. 18, 19 ft 21, File 31-70 (3946)^koda 
Verkc, Pilsea a ad B^hmische Vsffenfabrik,~ Strakoeits 

24) . CIOS, hem 2, File 32-8 (1946), Bobutgen Fabrik of 
DynamitA-G Subsidiary • 

25)C10S, hem 2, 3 ft 8. File 32-1 3 (1946).Uaachioeafabrik *. 

Pelermop, Oldenburg, Holstein P 

26) CIOS, he® 2, File 32-38 (1946), Explosives Summary 

of Capacities and Production in Germany 

27r aOS. Item 1, 4 ft. % FUe 32-109 (1946), LuftWift 

Focschongsaastnlt at Vo Ik cn rode • 

28) CIOS. h«o 2. File JJ-20O946), D«ut*ch* Vaifn M d 
Munitions- F^fceiken A - G *• 

29) BIOS Reports listed at the beguaiigof German section 


Rob pal vet sms te) (R v ) deserves to be described here 
briefly. The denitration was carried out o^'the spent acid_ 
^cowing. Cross the separator ia the oitratiiig hoase *ed‘Trt>«a 

1 ▲ . I * .1 I. . ft 2 . - l T . A *«« ft 


the wash water which resulted from washing the oil ia the 
preliminary washer. 

Procedure: ^ 

Spent scid (HNO-9* HjSO- 65, wmmr. 21 ft OEGDN oil 
5X, density 1.6 6) was sent throarii a taparacor to remove 
the settled explosive oil aad then (be acid was freed 
horn dissolved explosive oils by running it through the 
so-called destructor column;- heated to about 120° at 
the • bottom and to 1 6CT at the sop. In order to assure 
complete oxidation of explosive oils, the waste acid was 
usually mixed’ with some 50% of nitric acid before sending 
it to the destructor , 

Notes: * 

a) kusamucb a* spent DEGDN acid decomposed rapidly on 
Standing (especially La the presence of moisture), it wm 
not scored tor'longer than a few hours, bat preferably 
was worked «p as moon as the nitration of the DEG was 
completed 

b) It was required- that destruction of the explosive oil 
should be complete and chat the reaniriag actd bk light 
in cotoc. If it was blacky.the destruction of oil was not 
complete and the beating bad to be ctmrinued after adding 
some moce 50%-nitric acid 

c) Foe dvitractwi of oils dissolved in w^kb waters., it 
warn sufficient to run them through the destruction colusw 
with live steam 


w 


s 


: • —*» 
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d) The uitvous gases formed in the desttyctor weot to a 

condenser Irons which they were drawtt into an abaorprioo 
tower. As ucwf of about 40-50% strength, was recovered. 
The oitnc acid collected in the condenser was bleached 
by bubbling air through it. This yielded white •nienc acid 
of 30-40% strength . - 

e) ‘ The sulfuric acid which flowed from the lower end of 

the destructor was conducted co a cooler from which it >u 
rum to storage tanks. It contained about 71% II^SO «rf 
the density was 1.64. No oxides pi nitrogen were pet?, 
mined to be paesevt km] tests were made continuously for 
them , with ferrous sol fare v 

I) The recovered nitric acid warn reheated and passed 
through' an Ausbkscr (blow-out column) where the rt- 
mainsng niuogco oxides were removed . by a stream of 
air. The acid then passed through a syphon into an incer- 
mediace coots ink« from which it was sem to a storage tank. 

Reference: Stickland. PB Repr 925, (1945X P 62. 


15) Anoo. Intelligence Bui led as 
Notei * These bulletins were i 
infotmatioa for this work. 


tnshiagKOB DC, (1955V 
t used as aoujee* of 


Waapons, Intsrnol Boll I a tic Dots. .-H.H.M. pike fives, at 
the’end of CIOS-Report >1-68 (1945), several table* ! is ring 
German weapons from .20 min to 800 mm, the types of pro- 
peUsnts used by them, size of grain*. weight of charge, 
type and weight /oi pwiecdlet, length sod capacity of 
character, shot (ravel, coral capacity, pee a sure and muulf 
velociry*. # 


W a x y a a a. See T*bla 63 aad tlluatrarioos on rite following 


'Walitmm** Zflndar, Pressure type igniter ejeatghed for 
use ia imptoriard mines (as a'push igniter) of in socae HE 
charges (as an impact igniter). See also undc^ Igniter. . 


Nose: The iliuscmuooa of wehooos were obniacd from the 
follow tag sources: Museum of Aberdeen Proving Ground 
(nil artillery weapons and moat of small ansa), 1 Reference 
8 (some machine, gans) and References 10 and II (some 
pistols ssd d(l*m\ * 

" The mhoff wish to express Arif ippcrtitdur'ft 
r Messrs J.B.Janett, K.J.Xgmpf, fUl.Rced. G.M.Cbinn 
u) VJI.B.SMicb lot wmm ot Ii«.d .bor*. 

References (Weapons )t 

T I) |^.Hatcher, Textbook of Pistols and Revolvers, Small- 
\ A— T.dujic^ Publ»«hi«* Co. iUn*>~, N C«oliB. (1955) 

MM * CT ' H ‘"“- AW °~ ,ic A *~- 

3) RM.Jobrwi; Jr ft C.T.Haven, Ammusiuon,. f.Jlorwv, 


obtxrard from the 


Wrisspulvsr. Sec Raschig** White Powder.. 


3) feLM.joki 
N Y (1943) 


M ^ 7 "“’ *'• Rifl '* <U * d U * C **“* C.«IB^ f .UODDV, 

5) Anos, Recognition Handbook. far - German Ammosirioq. 
Sep Hrs AEF (1945) ^ 


Sac, H^s AEF (1945) ? ' r 

Y" Materials Isveatoiy List, SHAEF, 
Office of AC of SG-4 a (1943) ' ^ 


entice or At- of bG-4 ■ (1945) -— 

5hl H.H.MJ*ikV. CIOS Report 31-^8 (1946). TaMes J to 14 
<%4 7) - ’ Gtimmm Rt ^ cfc »■ W J.Wiley. NY . 

U ^£f**«L G r Bo t k| Cr ?»» m P»br N Y (I93U 

G**< US Navy, Bwess of 
Ofdnmjce, Wsahis^o., DC, » I (1952); v 3 (1953) (Con- 

fa^k i/toTT 5 **• ** “ • ,<WCf isfers^t iom 

V G f*5“ Explosive Ordaaace, Dept nf the Army 

JlVvi***** 1 ™ %I98V2 ^^5-3. Wnshingtos, DC 

19) W.R.W, Smitfc, The NR A Book of Small Arms, Military 
Service Pobliahing Co^ Hamsbwrj. Penes, v i Piitoii 
and Revolvers (ISO3) and vm |>2 Rifles ft932T^ " 

Aims of the World Military Settle* * 
PM inking Co,|Jsmsb«g Penas (1955) (Gives also m 
deaetiptron of the deyelopmest of Gemma 

ip Col Mf-Jarretf, ami Messrs K.F.fce-pf aWj.RM.R**d 
of Museum A herders Pmviag- Ground, Maryland: private 
fommum cntioa 

1 )> A-B^ehiUiag G.Coghlmi aad JI.H.Bultock 

jlsic^n 1955^^’ ****** N9W i * T " 7: 

Nece: As kissorical description of the devdopmem of 

> fcnmd « the book fey 
f* No<f » «• Getmea Onksance IB41- 

IfUr 428 Rick A**, kli Vemon, N Y 

^ Rifl * m A * €fk * • Fmtk ft W^gnallst 


Vais*.Sets (White SftltX ;A compound, (HJON.SO.R)^ 

produced in 1944* by the IG Farbeninduatrie at HBcbst am 
Mam, as an intetmediste in the. manufacture of Hexogen. 
The compound was -.shipped to the Nobel plant at- Handwrg, 
where it wai mtraced. The production of white salt wad 
stopped as *ooo as the method of direct nitration of hexa¬ 
methylenetetramine to Hexogen improved to 

it moew^eennomioah «el*a-SaU wa* prepared as follow*: 
a) Ammonia and sulfur trioxide . reacted to rive the 
ammonium 'salt of amino*uifonic' acid, HjN^SO^ON^ 

b )Oo treating it with KOH, chs cocieapoodisg pocaaalno ’ 
salt was obtained * * 

c) On treaty* the K sale with fiormaldchyde. the MiF 
saiz waaobcained. . 

^-Wchardaon et al, QOS Rept 25-18 (1945), pp 


*!*•* velocity of drfonAtioo MU n/l«C Itdluitf lsQ^ 
The iaat composition waa also called the VeStfslit fttr Kehle 
(Coal Westphalite) (Ref 3)* ^ - .. . ' 

Note: Although We*rph*|ir*» were faidy safe, for use m 
gaseous coal mine a, the WeatflUisch-Ashalciscbe Sprang- 
sioff A-G proposed to add to them 3 to 5% of chrmsinst 
salt* to act a*, cool lag sgests. Some i*stph«lat«a were 
-manafftcTured is England. 


References; 

1) Daniel,. Dictions a ira (1902), pp'004-6 

2) Marshall Explosives v 1 (1917), p >89 

3) Barnett, Explosive* (1919), p 113. 


Wwtyhrilte. See WesffaliL. 


WITTBUMBMfBTOFPt (Explpaivws Sari W U*e la 

the Presence of A aerie* of coal miaing' 

explosives • -apersa im a nri y comes pending to Americas 
PermlssfMe Explosives of French'^ExplnsUs nsdgtisnntenx? 
Table 64 lists cheat expiosivss (See'pp 260-61). 


ills natigriasntenx? 
260 - 61 ). 
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• CAPOHS (Tsffen) Buy be subdivided into: 

A- S***ij Am* (Haodfataerwaffen), which include: 
p L*l©f (Pwiiaie) ftwl^er (Revolver), cwfae OCaxhiner), 
i i Ac (Gewehr), (machine (on ffcksscbJaeogewehr) sod ■ ufv- 
OMKhioc gun (hhtachiACfip^mJe) models * 

0. Artillery Places (G«*chucir), which include: 
cannon (KLaaane \ howiater (H*ub*t%e) And mortar ( 

( M Umt ) tacAmim 


C. Ro**hut Lawnchwrs (Rnketrowtirfoascbiaen). which include: 
Ksus tpscroae, Pmarcrfsust. Pwa zx rschrcck (Auietwop*axer~ 
buebse 54), PuppcbeO (Rskrteawerfer 43) and other*, 
Wos* of the German napoo* wed ta W 1 and II amy 
be found cm display In (he Uaicun o4 Abrniec* Proriij 
Ground, Maryland- 

Table t>3, follow in g, gives tone of ih« cha racialist ic a 
of German small ax**, artillery pi+c *s and rocket launcher*. 


JM* 63 (Vwwpmaa) 


C dibet and Design afcoa 

6.35 (.250-) Mmuant Aeromafic Pi a* *4 

U 1910, called Vesttnechenpiaiol* (WTr), 
VrK Pocket Pistol 

6.35 « *d<hrt Pistol* Uodcja 1 (1909) 
and? (19Ip) 

f>.35 na ¥sl(he» Pistols Models 5 (1913)* 

I (1930) *nd 9 (1921) 

6.) 5 rrm Pi«*ola*. fi«f|»Ma, Ofijim, Saan 
and other* 

6.3 mm (.256*) Bcrfnmi Automatic Pi and 
6.5 an Manser Veil Pocket Automatic 


Remark m, U**f and Some Character Mica 

Length: barrel 2.03* *nd overall 4.06*; %c 10.22 os 

and a capacity of 6 round a. Oar of ebe beat 
•mall pistols ever produced 

Bio whack »*« pocket piatol* usisg .25 CAC 

f 

SatWioel vetaioaa of above pistols 


Can be *r*n ail the Museum at Aberdeen 

Proruj ■ Gethsid. Md 

t *' 4 

Oar of iBr caditm small sisepiwtofs : 

FJetneattkjy blowbatck pistols resetafcfia g 

Pistol s ,Types VTP 1(1910) and WTP U the Browning iypea. The Type If waa (ha 
(1919) »Ar«ami»«d version of Type 1 

6.) mm Sao«r ft Soho Vest Pocket Pistols, Resembled a Browning in ritcmal sp- ' 

Type a I m»d M pears^cr .Capacity 7 

1.6) mm (..300*3 Military Mauser Aatomacic Recoil-op* ra<«d piaaol weighing 45 «x. 

I'iaaJl, called Waachmen P i sfcd «.* do- Capacity 10. Could be fired with shoulder 

»Hoped in 1995 and used dudog IV 1 acock holster anach cd 

Noe»: Accordiag to Ref 5. i 1, p 177 them, was also aa improved model (M19 26) of ihe above pi seed 

7.6) «a Mauser Machine Pisrol M 1932* Re coil-operated weapon which mav be considered 

called Sc ta Hi-Fewer Pi sod e (Rapa d»Flf« as iqtsmedUte between the pistol mid the sub- 

Pistol issued ro SS troops. Vaa also machine com. Length of barrel )%\ overall 12*, 

nenwAd im «><kr the oa-*c of ASTRA «i 45 o*. capacity 10 or 12 cartridges, B| vei up 

to 1600 ft/ sec 7 

IJj ) «m (.301*) Automatic Pisrol, intro- ConHdered as the Joxenwaaer of the Lujct. 

dared is Gena any m 199) by an American Could use 7;6) maa Manser -oouoicion 

Hu jo BofcWdr 

7^5 Mnnnlichor Pisrol in rented in Vss also made in caliber 7.6) sun 

1900 • i* 

\ 11 ^ M B r wl **' V*** caxmdjet com* 10 p 

1«W0 and W l >00/06 were tca«d dunac of smokeless prop «ul a ballet wwixhio* 9 ) jt, 

• Wl. AtotW 1900 wa* aa official Swiss M*vdJ2»fc/Zc ^ 

piswi 't 

Note: Acct>»^is* a> Snuth (Ref 9, p 462) the orijioal Lujer was desajsed by so American, Borchi 
by a Ger m a n . Leu jet. It was first maoufd andcr the n sore of "Bore hard*-Lancet* and later teme 
to tb« flM«- v Ls|«(.* The same "PsrabHIum - , which literally means io Latio*^or wmff i s used 
Lujet (PambHlims) Pisanls 


C»o■!dered as the bicmaacr of the Lujcv. 
Could use 7.;65 mm Mauser aoBieitios 


Vss also made in caliber 7.6) 


Bwrrel length 4)f. Used csrtridjes cooc* 10 
of smokeless plop and a bullet weixfcjo* 9) 
Me id 1230 k /sec 


Re foxences 

2, p 321; 4, pp 273* 
§ h 10, vl, pp 141 
h 360 

U. p 479 

II, p 478 ft Rsi 

12 


7, P 27 

il,p435 

11, 9 484 

IpWu 4, pp27V 
8; /, j* 27; 10. vl, 
16/-176, ft 11 pp 

*,• tit p 177 ft 
11, pp 468-71 


7 f > 27 ft j0 t el, 

P 18 ) 

. * 

7 , P 27 

2 , P 320 ; 3 , p 107 , 
7 , p 27 ft 10 . vl, 

P 182 

i 

i further developed 
rtened in the USA 

See also 9 mm 


7.6) mm Lujer Aunn-ar Carbine 
(Pafsbellww Karabiner) 


Ckeyse Automatic Pistol 

U 1907 

7^S5 XXS)t Behoil* A«n>madc Pistol 
fljumifd by B«cker ft Holllftder, Suhl 

7^6)om>, D%%f Automatic Pistol, m sou id 
by the Destsche Wsffew- u Muni dons fa bokea 

7,6 ) mm Automatic Piitol invented by 
FXiniroJu* of Sehi and called F L 
Selbstiader ( F L SelNoader) •«-- • - ■*• 

7uS5 mm Aurossatic Pistol, csllew PB 

Special Model 111, maoafti by AMenr,5*ihJ 

7,6 5 mm Ortjies Auro^aric Pistol (aiMiafd, 
by the Deut'scbe Verke, Erfuir) 

f.65 mm Jij-i Auiomadx Pisrol 

j 

7.65 tnrr. Mauser Automadc Pocket Pistol 
U 1 9S0 


It consisted of m regular Lujer pistol provided 
*^witb s detachable wood ssock and a loo* barrel 
with a checkered wooden fose-end . 


Blewfe^ek>wcrlM.fttaml. weiahiag 24 ok 
capacity, 8.. '••'••• 

Bfowbeck-eclien pistol wighu* ca 22 ok, 4 
¥*t used Jurin j both Ws. Cap sc iry 7 

Blow bach-action pistol weighing 20 !4* or. 
Cspecity 7 A. 


Blow back-sc tioo piscoi weighing 22.9 o*. 
capacity 8. ¥ai u«t<LiL*?r*mg W I aa a . 
•ubscicace oUlcer's pittoi 

Double-acfios blowbetk pistol which 
closely resembled Valeh^ft^PK 

Scriker-fired Mowback p«3<»l 

A 

* 1 

* 

A bio aback-operated pistol of simple 

sod noit gpusod design 

* 

A straight biowback-acdon pistol weighing 
-1.5 or- Capacity. 4 


JO, vl, p 184 


10, vl, pp 233-5 
ft 582 ft Ref 12 

10, v 1, pp 218 ft 

579 

10, vl, pp 235-6 

10. vi # pp 24>5 
ft 585 

10, vl, pp 253*4 

ft 588 

10, vl, pp 254-6 


10, vl, pp 249-3 
ft 585 ft R ti 12 

10, v 1, pp 246-9 
ft 587 
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Or lit *2 tad Deaipndtltt 


7.65 


Automatic HSe 


7.65 an Rbeiamrtafl Amnc Pi sttU 

* 

7.65 *» Roth-Saeer Aaemaric Piaart 
^ kmi^^ atmlar to dMr Amuo* 
HtmeftiiM aeeb-Sceyrpieasia % 

7.65 ■■ $+*** Automatic tfriiIH19QQ 

■»»Uby J J>^i«<v ft Soho, SahJ 

76> m 5«<t Am»b«u Pieol*, 

M 1913 aad B«bk4e**nd*ll (Aeeborky 

Model) 

765 mi Saner Automatic Piami M 1930 

7.65 wee.Saner Do ■ bit Action A mmmmoe 
Pi*®l M 19)0(<*fled ala© Model H)w©8 
widely *aad dariafc W U ^ A# G+rmmm 
•it am d tank force*. •«• ®f 

ifc« miid'i kat poc^rt piicoli 

7.65 = P»atk*4*xM# 30909), 

WAIP). 6*ad 1 (ISJT^e^eattfcy * 
R.RkUteT of 2aila MebiU 

7.63 na M*«r Pimoi PP (PoUa* 
Plenla), iaoodeced aa I92J 

763 m »«!*• Pkck PPK (Ppdi*cf 
pinole E rU la*Htetrodec«d k 199 


fled 

•r* 


aa (.311*) RlfteM 1888 
"4r M, abbreviated K> Ge* 66) 
lewkoped by a Gmm Military 
aiaafoe. k ccaMa #d a »*dt- 
U+anr (111671) 

n. with a aodifiid Waaelicfae* - 


7^2 -a (.M2^ M*a*«* 616• HIM 
(Cwokf 96 K Bait Actio*. «M dm 
matiifd G«f«« fatfaatry Rifle of 
WW I aad tki eady loa of elT emJna 
Ummi oflii. Stmd tut pw*Ky y « 
for military xiffea of any Earopeaa 

sifsfcan^wS a . —4 

baile*. la wdt» to cafe* the *•% bwUec 
7.92 n«a M»»*«i Cateiae 1896 (Kan 
98. >bk <0 K11 96). Oti^Ml •«! 

7.97 mm Ua**e* Carbke 1998 which 
«m iaiaxlacad k 1904 »ad adopted 
La 1.908 fot iH by aiiUiiy m d > 
(pioaevx) peveoeael a, 

7.92 an £**-98* «•> iatn»4 mead 
titer It 1 by die R«iclti*cLr 

137 m tii'98ts developed *hr* 

VWI by dil Riidunbr ter cavalry , 

*e*J lamed fonviiM 

•762 mm Imnbimat 98 MKbM)* ' 

< 

7.92 « 5<arAtf«Md< Rifle, 

W 1913 

7.92 mm Gewcfcr 96/17, developed . 

d^riog W 1 14x1 diicudfd «b«i t< 

- * •' 

7 ,92 *m Qewehr 18, developed aite* 
V’tl 1* n ttpvrknuW attdet 

7.92 wa»Machine G» M 1908 

iu<yo* 


% 

Ul’J) 

Kenerki > Ui«».ft*d Son Characteristic* 

D9Bk|nctio« blow hack pine), lea fib banal 3 >$• 
md overall 6V? \ tt 20.fi o« tad capacity 8 
edruidgea, either 7.65 on Breweiag or ,.32 CAP 

Btyvfeerk-ope rated pietol weighing 236 01 

Lm| r»cwl-<t««fd%tijKW v»i|bi| 23 ®* 
viib capacity 7 cutridfti^cflibir .301 1 

• 0 

• a 

«M replaced a/tar YW X by W 1930 aad 
M M 1938 

1 

WfkldWI ctnad a««paaa.capacitv 7. 

- The at aidky and by 

■ulicaxy aad police olfictaTa \ 

Srremtiaad aodilkioM of telie aoddi 


Saai|b< 4 doabadi actka wo«poa. l<**% at 
banal 3 V «d overall 6 V. It 22 oa, capacity 

6 cattidxii eidltf 7.65 mm B roamimg oe 

.32 CAP- , 

' v 


**- V*l*c*f rypa alack vUdy «>«d by police 


■tat type Pi«c 
ea cbnac^aar 


Dcii^Md far dmetivo 


PiotorypO of far ri6ae aaed k 
both Vti. TV Grot 500600 dflea 
aera wide k 18S8 by L.u>ev« 6 Co, 
9e4ia. TW carbiae (Karabkec) nr 
•Ufibdy aboem a mdlljm+r th*m tbe 
dla Both of tbea aaod Hrnr*.ir u r 
etiavfift camidiee *kf a«ad aoee 


> • * 


Leap* of bam) 19.19* aad overall (eitboat 

bey ©act) WJ5 1 , wi 9.5 IbCapacky 5 dea- * 


m era 

Lbkef 


Mated bailee (SpitxecX Maa yel 675 •/aec 
• (2807 ft/oec) aad preeeere 3500 aoa • 

(51)33 pal) 

baUei (aaaw aa ia If 1838) abicb had a eiichdy 
aeceaajuy a> k«|t the 6ia of Geer 98 


fle/ct«Bce# 

10, vl, pp 246-9 it 
587 « 11, pp47>3 

IQ. v I* pp 254 ^ 

l0.el F pp 206-9 
ft 11* p 483 


10, vl, pp 256. 
260-1 6 590 

11. P «5 


10 , vl. p 259 

10.el, w 259-6 
262-4 aaill. 
pp 47+7 

16 vi. jm 286-7 

6 3946 U, p 479 

10. * 1, PP2S6-7 

6 11, p 06 

I0.rl.pp 286-92; 
U>p4786 Red2 

•r,. 2, ff 201-1J;- 

Ml PP 413-7 aad 


Ref 


4, PP 83-90: 10 t 2. 
PP 171 6 213| 11. 

PP 427-6 aad R#M2 


A atoned* Rifle, 


Car-dowa vet area of Gear 98. taa^tb 
of barrel 24* eod overall 43*5*i 
w* U2 lb; capadAy 5 

• 

< • 

Sli^btiy nxfifled version of Car 98. . 

Tu oaed » VVII , 

It diffecCd Iroai Car 96 U ftaviog 4 bear- • 
down bolt handle aad aide alia^. Vaa 
tttd 4tfiB| W Q 

C«a br* Mrm ac the Maaewa of Aberdeen 
Pwnoj Gweid, Md 

0» be aeen ac the Ifeacajn of Abardeca 
Pioviap Gnetkd, Vfd 

SUpbdy aodified veraioa of Gew 98 daaigoed 
to permit apeediaj of a bavl by re dock g 
maebiae opecabooa 


the pointed 


»*. ? in 

*. >, «*90; W,. 

*2.P,J7Mf «■ 

>l,p 428 

10. V 2, pp 171 6 


177 nd 




429 


7.92 m Machine Gw M 1908/13 

m<H)8/l3) H**mi 


Vaa provided with magaeiaee of 3, 10 and 
25 roeod capacuiea 

9 

Short recoil - eperaced, wa^av-cOoled MG' 
aaed ikr»| U 9% 40.5 lb **** k^ 

A lighter vvTeioo of MG 08, which 
w«igbed 30 eod 31 ib. Ip air?©ofed wraioo, 
mannfd at Spaadeu Araetta^waa called 
V e dw Machine Goa 


10, .2,'pp 175-6 


10, v 2,pp 170-7 

MI.WW* 

S62. 

a, * 1 . pp x» <i 

s^ns ?; 7 - 


*w 




a 1 


Gee 231 

V 

(Wanpnfia) {coal'd} 


Caliber mad Designation 

/ 

' 7.92 ram Bcrpkfla HkUq« Goa 
M 1910 we» invented prior to 1900 
had improved u» 1903 and 1910 

7.92 am Dreyae Machine Goa 
M 1912 wee invented \ W7 
L S <-*>W mi 

ttt&vy, the io- 
tVBtof of iheTaaadlm jam*" ' 

r.92mm Dreyae Machine Goa. called 
MG-13 

7.92 w Pwabellem Lirin Machine 

Gtt M 19l3,m*aafd by D«U and 
uaed (tufii| WV 1 __ 

7.92 am BcyBUM'-AiKrtA, 

_ U«rfcbr* Guoa M 1913 and M 1913 N A 
(New Pattern) ««N u**d during W¥ I 

‘ 7.92 mm Gn*c Do«h|*'Bta«l Aiicrth 
‘Htchm r Gas M 1915 


7.92 am 5ol©rhtun Goa 

' M 1929• 

7.92 s« SotoAaa Machine Gua 
M 1930 

Aircraft Micluo* Gm, 
~a*M*im4 nVH.uadert the >«om 
of (MG-13) 

7.9 2 »a» Aircraft —mih ^ . 
acbpced before ¥¥ 11 ---^r niii 

of Maachineaga weh* 17 (WG-17) 

7.92 o» Mia w Ca/hiae M 1995, * 

5 boft (Carabine* 98 Curs, abhf to 
tar-98K or 1(^98*). ata.a produced 

bariooing 193 3. tbe principal ' 

ndittry anal! am weed during VV 12. 
1(« mcvodal difference f*xa Gew 98 
wav in the inprovvd bole titett, ' . 
ligbi* and abort** baervl 

7.9 2 mm Oeoad. Rifle. (Lanaeta* 

Gmnade) (Modification oi lLaraLaa ** 

- 98 K) •• . 

7.92 w® Xno it-B reweir MacKine 
G«e M 1933 «l M 1935/36 w«t« 
developed by H.Lauf of the Kaocr- 
Bncmo* Uanui| C®. Licbccnberg 

7.9 1 torn Ui«ia Light Machine * 

Goa, called WC-}4,w»* developed 
• bout 1934 at dir Maueer Plant aid 
b«a*ac the standard MG of (hr 
Gemail Army 

^ • 

7-92 rmo Light; Machine Guaa 
MG-34 (Modified >lC-34a and 
MG-34/41) 

7.92 mm Light Machine Gan 
/MC-Sl,developed to 1938 at the 
z M«u»cr pljuw (Aircrait Model) 

7.92 am Light Machaae Gw 

14081, ground use 

7.-92 ms Aircraft Macbn« Goa. » 

'* “Model 39 (Kriagbotf) 

‘ '*92 m® Antitank Riilra P*B“38, 
PaB-39 and P*&-40 (Xfiegtaff) 


7.9 2 ®* Gewebr 98/40 (Modification 
of the Hungarian Service Rifle 
M 1933) 


Remark*, U»c* aad Some Cta»ctari*tice 

Short recoil-operated, water-cooled MG 
weighing (with feed) 36 lb 


• lb- Van uaed % 

during *%1 , 


Air-cooled MC.Mcrtidy mnufd after |W I 
it* violation of VrraailU# treaty 

Short recoil-operated, lircooied MG 
weighing ( vith Jeed)_22Llh---- 

Sta^r recoil-operated, air-cooled MGa 
Weigh tag 36 lo (wuS feed) 

Recoil and gas actuated, air-cooled 
MG weighaag 60 1 kw It waa aecseceljr 
aeaas/d after VV 1 


Short recoil-ope raced, air-cooled MG 
weighing only 17 lb 

Stan recoil-operated, air-cooled MG 
wetting 18.5 lb 

Stan receiL opera ted, air-cooled WG 
weighing 27H lb 


roeed version of MG-15. Vt 


a uaproeeO vermi 

ridbjeed) T7% lb 


(wufonc bnyooet) 43* V,’ 

Type of accioa: owutait-focatiag Rnwor . 
type of bolt: one piece wearing bead; 
type of Aaganae: boa-aragmed colwi; 
capacity; 5 mini, anched, ceotcr-fUa 
cartridge, ae m Sac 98. Mus e«| 2BOO ft/eec 


Can be 
Proving 


model vdgked 


nr the Mu 
ad, Md 


air-cooled MGa.Tfee l 
d l«H lb (with feed) 


Stas recoil operated, air-cooled MG 
weighiag 24'A l$ (with feed). Barrel 
length 23S*, aai »«1 ca 2750 ft/ml 
cure of fire 750-800 rpm wd raage 5000 yd 


Slighdy 


verrioaa of MG-34 


Recoil-ope raced nod air-cooled. ¥t (with 
feed) 1 Xi lb, race of firs 120^1300 rpm md 
tom* rtl 2730 h/ wc. It waa a modification o4 
MG» 34, dr rigacd for flexible meant tag 

Can be aeen at che Muaewu of Aberdeen 
Proving Groand, Md 1 

Same m above 


Same n above 


Eaaenaally the Memolicher-Gcbfinanef 
tstuboU rifle e^uioed with a Mauaer type 
mazarine. Overaii lesgeh 43.5% barrel 24% 


Rtftirtcr* 

&, tI, pp 2 !4-i6 
fc. 658-. 


3-v 1 

OO0 ft Ref 12 


8»v 1, pp 367-70 
aud Rei 12 

1, p 3 T4; 8,v 1. 
pp 310-13 ft 662 
aod Ref 13* 

2, p U5; 8»v 1* 
pp 365-7 ft 658 
and Ref 12 

8.^1. P 3^9 


I, pp 453 ft 

664 

l.vl'PF 45M 

ft 664 

B, vl/pp 443 ft 

662 


8« v 1» PP 43 V6 
ft 662 


2-/ 

r74^.179; 11. 
PP 422. 

■ad ail n 


*4*71 


8, v L pp 472-4 ft 
662; 11. pp 50M 
and Re/12 ^ 


t T K PP 475-7 


» if PP ^ 
•ad Ref 12 


8 .^1. PP 47W ft 
662 


11. P 430 
Ref 12 


1 
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( SLfBMACHINf GUNS AND MACHINE GUNS) 



7.92 tn m 
BERG MANN 


MACHINE 


GUNM00EL 


;WATER 


792 m m MAXIM AIRCRAFT MACHINE 
GUN MODEL 00/T5, CALLED 
"SPANDAU MG* 


7 92 mm PARA8ELLUM 
AIRCRAFT MACHINE GUN MODEL 
1913, WITH MODIFIED BARREL 
JACKET 


7.92 mm DREYSE 
MACHINE GUN 4 
MODEL (913 (MG-131 
AIR COOLED 



7 92 mm 

" * LIGHT AIRCRAFT 
MACHINE GUN MM I, 
l MODIFIED FOR 
\ GROUND USE 






' f > 
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•> (ccnf’d) 


Caliber uid 

® s 

> .» 

7.92 a® Gcwebr 33/40 (Modification 
of Car eh Model 33) 

7*92-»» Gewebr 9*/4jJ and 29/40 

Umtmmt - 

7#2mta Aatkmxk Rifle. Model* 5S-41 

7*92 ea Automatic Ritl# 

Model 41-U (Helbnut omseiachee 
Gcwebr 41-41) <S*vclaptd si Umi«i 
place 

7.92 ba Sc®i-Auiouu.fic Rifles 
G«*"4I (G~4l) end its iaprattd 
version 0*41W ««i« designed br 
father 


ReatAs, U*<* mad So»e Gtnctvriiticf 

* 

SJwrt weapoa (barrel 10-) used by maintain 
and sii troop* 

cW he *<*o at Ac Uuacua of A 

Proving Ground, Md 

Sane is itcvr 

Ga*~op« rated weapon which did not prove 
co b« successful io field time 


pc-opeaiiai * 
iacofpocaiing kmm feature* f 
VV U Riacua Dc^iuev, Si® 


Roftreeocei 


11. p 43C **d 
Ref 12 


d ia pnr* 
*v mad 


7.92 urn Soni'Autoai&c Rill* 

14 1943 <Cew-43> mad CaH*ac 
M 1943) (Kar*43> wee* developed 

during TW Q ia order to do »way with 
»<*; defect* of G-41 mad 041W 

>C«p)Q» . 

7.9 2 m Automatic Rifle, U 1942 
(Light Mncbiae Gna), called ' 

Gewebr 42 (P*ca~ 
trooper’■ Riffs 42), mbbr to FG42. 

It earn fined with a folding bipod 

Thaa wSSJMMh warn ntoald bt rK* 

o/ T-44 


Theme weapon* were |aa operated and the 
action we* of the serai ghMiae (ooweoflataag) 
Udl type. Character) ai ice of Gew 43: overall 
Uagth 44.V, Uriel 2?, wt 8.9 and maganin* 
capacity 10 camidgem from two Manser 
Wound clip* 


10. r 2, pp 1A7-6 

* U, pp 432 ft 439 

■ad Ref 12 

4, pp 111-13; 10. 
v2, po !»-* 11. 
pp 4»-7 A Ref 12. 

10, »3. pp 199-197 

* a. pp 4)W3 


Gn*-operated, air-cooled weapon of revo¬ 
lutionary d#*i|*. Overall length (without 
Uyooet) ca 4> ; Urrei « 19" mad wc 9* lb 
(enthoac Bagamne). Me garni ae. m might boa 
tea cited on the left aide 


4. pp 176-79; S, 

r vl, p 419-91; 11, 

P 444 and Rei 12 


(LKr.^,,/ t^U., S»kL Ii «n tit. U A. U 5 A Win the 


7.92 ewa Automatic Rifle, U 1942, 
Modi A rd 

7.9 7 — Lifi< UacluM G«». MO-47 

warn the Jaieat Canaan one bin* 

wemn of Vf 11 and the Boat rv- 

-a era able gun of ite type ever pro¬ 
duced ia aay conncnj of the wodd. 
MG-42 **corporal.ed the best feature* 
of prev>o«g Russiae> mod German MGe 

7.9 2 bb Machine Cadaa# (Maachiae* 
k mrahiaer. sbbr to MKU42) 


7.92 mm Machine Carbine. UKb-42 
(H) mad URb-42(¥),Called aiao 
Submachine Guam 

7.92 ns Carbine 1943. Rb-43 

/ * 9 * “ Machine Pim»| M 1944 
{Mmachioeaotacole 44), «aa or. g® ally 

developed « 1942 and dwa improved 
10 1943. On Hitler', order it vtt 
called W.angemhr 44 (SfuC-44> 


Note: The cartridge used ia the latest 7 
tetaion of the standard bottle-neck rifle 
aa<rgood accuracy w*a obtained Kicr 
cm 650 yd) (Ref 11, p 502) 

7.92 tetn People’a Rifle 1 (Yofts- " 

■ turto G-cvebr (, abbs c 9 VOll ' 

■ aanfd by K.WnJtber s^il 


Can be 

Pmovtng 


at the 
ad. Md 


of Abeoi* 


Slwrt «c«J ; <,p, c .^ u^cool^l MG ' 

'* (w,,k *"• ol list 

- 1 ,* 0 :V- «>» »«l-2?70 It/wc. 
7.92 — G«m«i Same* miHutic 


P»%4h?2 


662: 11, 
P P 509-.* tie! 12 


*“ 00 «w Rmm«i Ifooi. lu tapn.wi 

*"**— W«*«d 1943 "® «*« «.n.m 

homt vwl— tW dcucucioo MP-4J. k ... 

*.* UP-44 4«.cnb^ 

C« (- .«» .1 ik. Ifcww a f AU.d.« 
P»»ui« C-nnd, Ud 


M^PP VM wl 


o**h •• above •' 

Ga»-<»p««**d,air-cooled weapon of 
hie drmjgn and nenuf. !t w„ penctieaUv 
idenucai w»th Ma*chwnpiatole 4} (UP-if) 
and KaraUncr 44 (R-44C Overall length 

cm 16^, wt (mot given), cnpaci 
30^cartridges of special demrgn 


pacity 


11. PP 499-501 
mod Ref 12 


.92 nm weaken*, «, c h 
cartridge wain, a 123 

l( «UT» l«P 5< II ]«! 


-.ehm. '•*•»«« »-l Mcbis. pi. 

'Ui powi^d bnll... Trioercy 

400 yd. (The Gena an* daisied an 


itois ( wa* a cut-down * 
*?* cm 2230 ft/sec 

effective range of 


7.92 m People r a Rifl. Special 
(Shoet) was developed in 1942 by 
9 * ** bl *° d w»«*^d»ced in 

f M S ? bw * rxio * ,e M * cbtoe 

G U 1907/1 2,io wo ted by 
A.V.Schwardoi* yf Ger-a*avW 
f>rst »m«dd by the Steyr Arm* Voik 
W Auatfim 


SUrt.tumboh action rifle.jnanuld with 
the in tend on of iaauing k to civilians 
Jot hone defense. Overall length 43\ 
barrel 23.?*, wt $.3 lb and kuranne 
cspacny lo 

Veapoo of very original desijp and of 

C at simplicity. Overall length 34,9*. 

wtl 14.9*» wt 9,4 lb and nmgaaiae 
capacity 30 * 

Operated by retarded blow-bJU **d * 

c ™ l *i y< 46H ib >rau . ,.i 

UT73 ft/s*c and rate of fixe 400-450 rpo» 


10, ▼ 2, pj> 181-3; 

11, p43T and 

Ref 12 


l0,v2 t ppl9^-9 

* H.pp 445-7 


«t"l. pp 228-31 


V 1 

/ 
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WEAPONS 


( SUBMACHINE GUNS AND MACHINE GUNS) 


*. * 




'S 


<<x 


7 92 mm MAUSER MACHINE GUN 
MODEL 1934 S ^ 


v v 


Vv7 


Mnr^L machine gun 

R! j Sa^ 3 m 4 1S?^ a tripod 

mm MAUSER MACHINE GUN 

. £C 34 ^ useD AS a light machine gun with 

a SO-SHOT DRUM MAGAZINE) 


7.92 m m KN0RR-BREMSE 
MACHINE GUN MODEL >1/36 




...7.92 m m KRI£ 
GUN M 


WRF aircraet machin" 
CL 1939 (MG-39) 


- <4 jn 


^7 92 m m SUBMACHINE GUN 

[MASCHINENKARA8INER 

42(H)]’ 


Ml •€■ INv#H 


• *na« 14 V, 

•XL-lrvV- 


hVaw^fl 




m »• • • 

g 


MACHINE GUN 
MODEL 1942 (MG-42) 


7.92 mm SUBMACHINE " 

GU?<( MAC HI N ENPtSTOL E MP-43) 


7 92 mm SUBMACHINE GUN 

(MP-43/1) 


1 »ttv 


i«n hi,. 


, 79 2 mm WALTHER 
SUBMACHINE GUN 
MACHINENKARABINER 

42(W) 4 



7.92 mm SUBMACHINE*6UN fMP-44 OR” 
STUG(STURMGewEHR)44] L ^ 




7 92 mm MACHINE GUN 

A ?mp L o5 2 ’ M0U " T£ ° W 









f 


Get 135 


(* • ■ »<■ ■■) (cotst'd) 


Olibef tod Dfdpido« 


Remarks, Uses sad Some Characteristic. 


R«fe*wcti v " 


9.*a (-354*} Luttf (Ptrtbelldft} 
Adcoomuc Pistol* Models 1902. 


Beo-cl Icsct^a:^ for M 02 A M 02/06 
sod 6* for M 04 an d U 04/06. The ie.r 


, 'V '. T .— .’T' ivsgua; V rOf K Ui i H 02/06 

tasTiSra 2Ltes»jj!#as ncr * 

M 02/06, U 04 »ad W 04/06) WuSTtSUEJ <o..o^ I j^'h. 

M 04 *U ia official German Nesy a****,* 
used deeiag W I 

[S«« also Not. |irta under 7.65 e» L.get <Par*belJ«»3 Pistol* M 1900 sod 1900 Mid 1900/0^] 

2“.hSS t . < ^JSi h ?J25? ,) * R.cpii-oo«r.«d. L.arh.: bml 4- M J 

Pi.b. 1 Model IMS (OWjcial Crow 0 ,«r.U 8>„-; « )0 o S , upm. cp.cicy 

— 8 nreidpi .id, oi fl.i poinf boll... 

.li*f.Uy «H»i/.*d in 1920 -•!*».«« 110 nod 125 MuT,«l i 0 <o 

to l^OOft/sec 


4 t pp 271-3; 10, 

* 1. pp 182 ft 
417-18 sod R«f \2 


*0,T I, no U2 ft 

*£S 8 * ff ^ 


M nS ! l^Tf fl 1 * i4 ^ ^i**"* 1 •,T* fr 9§ V i Af? fec tki * exKiet u..a. M 8- barrel 

M OS Laag (loo*) i.Suad to artillery and *Z" beet petraoel * r * 1 

? “ Antowafk Pistol, Seme deeiro •• 7 61 ™ 

~ «I ‘ &5T c z£ d$ *'' 

•od to • batted utMl WflU bolster .tracked to »A*axi*« 


**J called 9 M Psiabeilum 


4,pp 275-8; 10, 
* 1. p 420 sad 


1 . p 4^0 ai 
lef 12 


A W“l P j- ,W L *Whi in »i« nnd d«.i*i «, 

M 1910 •*. o.nufd for ,b. Gmrt Hclgina 9 no 

A*y. Tier. ... .1.0 . Mod.] 1B-1 ..«p, „) 

.WmtcKuia Gob 

Note: This *«^>. it. official!? adapted by Swede* ia 1937 «d far chi. meaoa U briefly 
i» mTyW^ P ‘* aJ ’ . capacity 

Pi*wl <Mia^^^ c ^r e ^2^ C ' Operated hr on the bio whack 

died ia the U $ A 5a*machi«e poacple. Overall length 32^; wt P^ibe; 

ias; *2 ?^.2tT,.,oo - 

pu -* STu^tsr^ja?,- - —- 

called •Walibet Armee Pi*tof? capacity 8 Pataheilaa cartodgaa 

if ~ ^ by the Amed fa 

^ P '* , °'’ a ir Uc *7 t rr*« 4 - L«yfc m 7.r 

31jS " ; ^ 9 capacity 

. ^ PaiBbtlla* cartridges 

P ^' 3d ^Te^iL^r^ cL P^- 11 

nediiae Gaa, Perackiae Mode/ o u. , f Kte *^ rt ^»3 5** r art (ff it boat — rtmii 

) J b_ Magaxtae capacity 32 Par*belli — 
cartridges 

O_C..L_L • ^ . _ ... • 


10 .el.pp 43>-4i; 


,p4*Vi 


•o4Rtfll 


'M 91 - 2 


ia boady described i* the Swedish sectioa. 


2. p 322 

4,p r<^ i; i 1 - 

pp 496-7 sad 


MS 


9 •• S<bexeisaer Msacbioea Pistols 38 
(MP-m cal led ia the U S A S«b- 
nacbiae Can, Parachute Mode! 

9 Submachine G«a, MP-3V1. 

Hrrgmsaa q 

9 mm Machine Curbiae, M-35/1 

9 “*> Schewisaer Mascbiaet* PUtole 
(MfMO) celled to che USA Submachine 
G^i sod flurp Cen 

9 mm AutOBatic B 10 wain > Pinol 

* 1935, designed 10 y*Jt 

*—•»—* daring N 

* V II by SS troops 

Aaco-.dc Pi.to], 

Mil a ary Model 


2» P 322 • 

£j\i 22; , 4 - pp 278 - 

■w JO, *1, pe 42V 

,J L If-rt 4 **" 55 

Mid Ref 12 

11. p 493 SBd 
Ref 12 


U, pp 486* 
—8 He/ U 


Caa be seen at the Mu. 

Ptostog Gfo«d, Md 

Same as shove - 


of Aberdeen 


Slight Bodi/jcatioa of UP-38; tame 
dimes.iooa. C^lic ram 0 / fire 500 rpm 




ucou-cwrw.^ leagt 

>v«rmU 7V; wt 35 oa; 


capacity 


9 T?L E ? DJ, c^ chk, * pi<,tor f 

jailed the Scbaeisser MacLoe 

Pistol or Carbine 

* 

9 m y.e*h**i*a Maciune Piatof 

9 tun Sdeudui* Ouu FMP-40 

•atlEWP-44 . 

10.13 mm (.4V) Noreegiaa RJ/le 


Oae 0 / the eatUwr Uo«h*c* operated 

ptacols, Ban aid is the closisg ye*/, of fT I 


« 9 lb -J cyclic 

rate of tire 320 xpm 


CM 9* Cir f *0 C-trid^.; « 2<n 

•* Ab « d *“ 

U«d Ncr.,^ M b «u ^ rrv* 522 


12 

<, » 24*-50: 

7 p 37; lip490 
—4 *•/ 1 

10, tJ. pp 404- 


10.Ti.pp 

P 493 


u.p 494 
12 


k f« 


l 


V 
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^ SUBMACHINE GUNS AND MACHINE GUNS } 


ima^S gmann submachine gun 
(MASCHINENPISTOLE 34/1) 


9 mm SCHMEISSER SUBMACHINE GUN 
(MASCHINENPISTOLE 281T) 


• «' 




*-«i—« 





9 fr, m SUBMACHINE GUN ' 
( EMP -44) > 


L.t 


9 mm SUBMACHINE GUN 
(MASCHINENPISTOLE' EMP-40) 






/ 


| +3 mm RHEINMETALL AIRCRAFT 
MACHINE GUN MODEL 131, FIXED 




715 mm 

f~\ MACHINE GUN 
5 v . MG - 151 / 15 
((TRIPLE ANTI-AIRCRAFT 
\ GUN ON PEDESTAL 
\ MOUNT) 


**• A 


13 mm RHEINMETALL AIRCRAFT 


MACHINE GUN MODEL 131, FLEXIBLE 


s 


I 


i 


Ger 237 


Caliber and Daaignacioa 


(Wuepmrs) (coat'd) 

Remark*, U*«« and Soove Characteris lies 


Referecces 


10. v 2, pp 200 
& 204 


11'm (.433") single Shot Rifle Turn bolt action; the first metallic cartridge in v ? ^ • 

Mauser XI 2871 (Gewehr 71} breechloader officially adocted m Germany & * PP ■ 

Vt without bayonet 10.3 lb. |c used black powder 

-W^l P r ?*“!? V I871 ' ,b f P ™' f!“ Arm ? (Gcm^r did «i« .. .ucb uo ui 1871) u.«d the ,o-dUd 

^'Tft J / 7 C TK, <Z n’ dn * d * 10 183 V? y ■* <“» 1 , “« k .NicoU, TOO b«T.f (1787-1867) »*d 0 Hici*lly .dopted 

ln 180-TSe «n« WM «T»e wodd, f.f« »ucc«..ful lurabolt ««.o. b,«chlo.d«r. Id .» | orai . „ ww. u ,tT 

uZiEli 1866 « 8 « •*"«'«■) »d,a 1870-71 ,he F«,cb). h tii<d . codic.I bullet 

(caliber 15.43 m) wc*ied in a pnpter-oischd cnmtdge together wnh a charge of black powder. 

Rvfetencea: a) W.V.Greener, The Gun, C***eU, Prtttr & Galpin, London (1801), pp 199-200 

, b) Encyclopedia Britannia, Lcw<k>a, vol 16 (1952), p 190 \ 


l l mm Rifle Model 1884 (Gewehr 84) 

developed by Miuict and a C<na: 
Army Commission 

1 1 «m Revolver, German Service 
M 1880. Although obsolescent ic *m 
used by the Armed Force* as late *• 


11 n«n French Par a be Hum Piaool 
H fvr* French Rifle 1879/83 
L2.7 nxo (.50“) Maxim Machine Guo 

T« F (Tank bad Flicker) for use in 
tasks and aircraft. Ooc of the secret 
weapons of V\ 1 . About 6000 *«n 
produced in 1918 but none ■>« used 
in combat 

1 3 M (.512-) Tuff-Man aer VT 
Machine Gun, Mod 2918 

1 3 mm AC Machine Gua, MG-131, 
developed in 1938 by (he Rhein- 
*ic«all-Bo<#ig 

1 3 ■■ Soiotharu Machine Gun 

13.2 mru (,5if) French Machine • 

^Gun [ 13.2 mm MG 271 </) ] 

13.9 anm (.53") British Mscbiae Gun 

1 A3 mm (,57lM Rus.iao A/T Rifle, 

P taxctubwehrbucbse 784 (r) 

* 13 M (. 590 -) Machine Gun 
MG-131/15, Aatiaircraft. Triple 
PedearsJ Mount 


A slightly * Sorter and lighter Model 187 J 
mitered to take a tubular magaxine with a 
capacity of 8 roundsJt used black powder 

It used a cartridge come ca 20 grains of 
black powder and a lead buJ Jet .weigh log 

Used French ball agiao 
Used French ball iobo 

4 

Short recoil-operated and cooJed hr ait ot 
water. Tt (with feed) 84 Jh race of fire 400- 
430 rp«n and mux vel 2750 fc/aec. Used 
British, German , Italian and K u * at aa ammo 


Can he me era nr the Aberdeen Proving 
Ground (Listed as a 13.2 mm weapon) 

Short* recoil operated and air-cooled. Vt (with 

V ““ of <irtr 8 ^>-960 rpm and au 
tel 2560 ft/sac 

U »cd HE, Hfcl-T, AP-T mud T ammo 
Used Freoch, Belgian mad Polish ammo 


Used British AP ammo [13.9 me 
Used AP-lnc and SAP Ruesitm 


Pan SmK 095 (•)] 


Cen he seen at the Museum ot Aberdeen 
Pioviag Ground, Md 


10, v2^p 204 


10, r 1, pp467-8 
and Ref 12 


3*t PB 

5«, P 8 

5a, d 8 and 8 , v 1 
PP 31 >-16 A 664 


3» P 211 
and Ref 12 

R 662 PP ^ 7 “^° 


9. p 543 

5«,P9 

5*,p 8 

kp 15 


^ 15 nm Unmanr Machine Gun (13 nun 
MG451, hUuser) 

15.43 smi (.607-) Needle Gun M 1862 
(See Note u-der 21 mm Single Shoe Rifle) 

20 bud (.787*) Can kata Automatic AC 
Gannon, Model* CZA-I, CZA-2, C2B 
CZC . Dovrloped «h»nn| W 1 by a Poliah 
. « n P w « r G.Scsnkats but mrrrr used 
w combat 

y 

10 mm (.787*) Becker Automatic AC 

Cnonoo, developed in l91g 

29 m Eh/ha^tk Automatic AC Cmsoq 
derfloped u the md of VT I 

^ ^® AC Cannon invented 

10 1929 by H,Ldbhe but not accepted 
by the German Goyt 

20 RhcLometall-Solochum Automatic 

Canooo, MK-ST-3,* Smrml .Moont, 
drreloped before nt Q 

20 nn Rheinmetall Automatic AC 
Csnnoo, MK-ST-l l, developed 
befote TV U 

20 RheinmetaU-Solothurn Semi- 

Aitoasuc A/T Cannon, developed 
bctoie W 11 


VSV 1 HE " T ’ HE-T(SD), HEl-T(SO). AP-T, 
AP Tungsten cote and T aauno 

Can be seen in the Museum of Aberdeen 
P tot tug Ground, Md 

vt (with 

of ■*00-450 rpm U 4 

1500 ft/ see 


te * 

“ d Vt (with 

feed) 66 lb. cate of fire 300-350 rpm and 
mu vrJ 1370 ft/sec 

1 / 

^Sort jecoU-operated and air-cooled. Vt 
(with feed) 260 lb, rate of fire 230-300 rpm 
«od mux vei 22DO ft/see V 

?** t * te ^ *7 f**-actuated piston and cooled 
by. au. Vt ( with feed) 107 ih, race 0 / fire 36 O 
and mux tel 2650 ft/.ec W 


S* P 9, 

9, p 543 V 


Rw/12 


No cbaractetiatica giv» 


jceoii-operated and air-cooled. Vt 
(with feed) 118 lb, race of fire 350 -380 and 
mum vel 2250 &/*ec 


«.^jPP 323-5 


No characteristic* given 


666 and Ref 12 


8 *;*.PP 550 R 

666 


Uk” 

8,»I,Pp5Jl-2 


8,* l>pp 55 J * 
66B 


8 ^l,p553 


5 
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WEAPONS 

CALIBERS 20 mm AN0 28/20mm 


20 m m BECKER AUTOMATIC 

M0DEL 


20 mm RHEINMETALL AUTOMATIC 
AIRCRAFT CANNON MODEL ST-1 I 


20 ni m SEMI-AUTOMATIC ANTITANK 
CANNON RHEINMETALL-S0L0THURN. 
DEVELOPED BEFORE WWJ 


20 mm RECOILLESS 
NINE BARREL GUN 


20 mm QUADRUPLE 
ANTIAIRCRAFT 
GUN (2cm FLAK 38 )‘ 
ON TANK CHASSIS _ 


20 mm FLEXIBLE AIRCRAFT 
CANNON, SHORT CASE (2 cm 
0ERLIKON MG-FF) 




7 ./ 


^i 


20 mm RHEINMETALL- 
S0L0THURN AUTO¬ 
MATIC CANNON 
MODEL ST-5 ON 
• i A NAVAL MOUNT 



20 m m 0ERLIK0N ANTIAIRCRAFT 
MACHINE CANNON(2 c m FLAK 29) 


m 


20 mm MAUSER AUTOMATIC AIRCRAFT 
CANNON MODEL 151, MOUNTED FOR 
ANTITANK DUTY 



20/20 mm GERLICH TAPERED BORE 
ANTITANK GUN (2§/2 0cm PAK 4/ ) 


20mm AUTOMATIC INFANTTT 
CANNON "SEMAG 



' 


i 


0*t 239 


Caliber *od Designation 

20 no RheiaiBetx H AttrcwaaQc AA 
Guidon, Flak 30, developed beio tt 
VWII 

20 mm Ocdikan Short Cn*< AC 
cana on (2 cm Ocriikoa MG-FF) 

20 mra OcfliVoo Automatic AC 
Cannon, Model* F aodS, developed 
b y the Oerlika® Co/ Zurich tad 
adopted by the QraniBB before VW II 

--20 ■rwOetl iho n A A-Om om (2 cm 
Flak 28) 

20 t*m Oedikon AA Guinea (2 cm 
Flak 2 $) * 

20 mo Mauaer Automatic AC Cuooa. 
Nodel 151<MG-15I), developed before 
WH hr the V./fenfnbriV M«»e.r A-G 


20 m Auionuic AA Ctmoa, 

FUk 38 

20 mm Dutch A/T Rifle [ 2 cm P»B 
785<b> 1 

20 mm Froach Michiir G«n [ 2 cm 

MG >9(0] 

20 mm Salothgro Conoco*: 

2 cm KwJC X), 2c«Kw|C )8 
2 cm Fink 30, 2 cm FUk 38 
2 cm Fink Vieriing 38, 

2 cm GcbFlnk 38 mad ItnJ j*n 
2 cm U )5 (i) 

20 mm J4 *m« Machine Con, 

MG-213, date loped dudai W a 

20 mm Recoilleee Caanco 
(9 barrel.) 

20 mm end 25 mm Semag Aufo- 
metic Cannon hat Infantry (Mounted 
on a wheeled cardi|e) 

2 5 mm (.98*) French AA Gun 
l 2,3 cm Flak Hotchkiaa (/) ] 

23 mm French A/T Gun9: 2,5 cm 
PM: 112 A 113 (0 and 2.5 cm Kw£ 
ni <0 

27 mm (1.06*) Signal Pistol 
<*aropfpiaroie), Modified 

28/20 mm (1.102/0.787') Tiered 
Bore A/T Rifle (»P*Bu41), called 
al»o Squeeze Bore or Gcrlicb Gun 

>0 mm (L181*) Manner Machine 
Gim, MK-213C, developed during Wt ]} 

30 mm Rheinmetail Aueomecic AC \ 
Cannon, MX-lOl, develcped in 1942 V 

9 

>0 mm RbeiametaU Automatic AC 
CaAAoa MX-103, developed b 1943 

* 

30 cm Rhein »«tall Automatic AC 


Cannon UK-108, developed 


.< AC 
in 1944 


30 mm Automatic.Recoilleaa Carmona. 
SC-116, SG-1 17 and SG-1L8, developed 

dutlo « W D >7 H.Gdrin, Vedre 

30 mm So loth am AC Caanoo (3 on Fix* K) 
3 0 nm Aircraft Machine Cannon, WK-3C 3 


(Weapon.) (conPd) 

Remark*, Uxca and Some Characteristic* 

a 

Short recxjipope rated and air-cooled. Wt 
(wiih feed) 141 lb, rate of Sr* 200-280 and 
a" *el 2950 fc/jec.Uaed HE-T projectile* 

Uaed projectile.: HE, HE (aelf-de.tmyin*), 
HEFT, AP, APHE and API 

Bio»b-ck-opex«ed and air-cooled. »t (with 
feed) 1.36 lb, rate of fire 280 and eiux vM 

2610 it/ a«c 

U.«l AP, AP-T. HE, HIPT, kSTwI . 

HE-T • elf-deetroying projectile. 

.Can be aeeo at the Muaernn of Aberdeen 
Proving Ground, Md 

Short re coil-ope rated and ail-coo led. Tt 
(with feed) 93H lb. rate 700-750 and max 
▼el 2590 h/aec. Called by Smith <R«f 9) 
ooe of the mom renewable AC MG* in 
exiarance 

Short recoil-operated and air-cooled. Wt 
(with feed) 1231b, rate of fire 420-480 and 
mux re! 2950 ft/a « 

Uaed Dutch AP and HE ibudo 


Used French HE ahcll. type >9 

Uaed ammuaition :' 

HE, HQ, HEPT 

HE-T, HE-T( *el {-destroying. HE (Italian L 
AP AP-T, APPT Ap.f 7 (,.T M ,2^i.X, 
AP-T (irTjranc) and AP (Italian) 

•• 

Nut described here because the reference 

1 « conf«d«ndal 


Can be >«e« a* the Uiraeva oi Aberdeen 
Proving Ground, Md 

Developed in 1921 and 1923 b«* not adopted 
m Germany because it wee conaidered to be 
**>. h **7J‘ A °* Sema« were wold 

before 1930 to Qua; and to Spain 

Unad French HE and HE-T a hell a 
Uaed French AP type 114 .hMJ 


Can be ac«n at the Mu a«tan of Aberdeen 
Proving Ground, Md 

VS!*5ri**^J S *** 5P*I* P»« 41) Md 

AP (PxgrPatr 41) 

% 

Not described here because Ref 8,v 3 
i* cooLdenCiaJ 

f*°?J 404 V« (wkh 

feed) 335 lb, rate of Ore 230-260 and max 
**i 2950 ft/*ec 

Operand by ran-eewnted pi atom and air-cooled, 
Vi (w«‘ feed) 308 lb, tit of fire 420 aod 

^ur. rcl 2820 ft/aec 

e, “* d & ^•-cooled. Wti-with 
f"* °l fi»e A0CM50 ud BU* 

▼el 1640 ft/ aec 

Not described hoe because the reference 
is coaiidenuai ‘ 


Uaed HE and AP ammo: 3 cm Sprgr and 
3 c*» Pxgr 40 

Can be hw at the Uaaemn of Aberdeen 
Proving Ground. Md 



Reference* 

5h, table 1 and 
8. v l.p 666 

5a. pp 44-5 


5a.p44; 8,vl, 
pp 516&618 
and Rtf 12 


5c, p 43 


3a,p 45; 8. r i.np 
602-4 h 6U-. 11, 
p 501 and Ref 12 


H, v l, pp605-6ft 
666 aW Ref 12 

5a, p 13 

5a, ? 13 

5a,pp 43-4 


a.^$,PP*4-51 


a.i'i.ppju-u 


5a, p 14 and 
Ref 12 

5*, P 14 


12 • 

5*.P 14: 9,p 371 
and Ref 12 

8,t 3,p 44 


^ } 8.T^PP535h$1 


isa 


8,Tl,pp53J-61 
666-8 * Ref 12 

as above 


8, Wpp 630-31 


9, p 379 




1 


w 
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Caliber mad Designation 


(Vae^ona) (conc'd) 

Rec-*-*xka, Uses *cd Some Characteristics 


Reference* 


37 mra (l,-437*) Rheinm-tall Automatic 
AA Cinaon, Type 28 (3 cm Flsi 28), 
developed prior to \X U by Rheiametali- 

Boraig A.-G 

s 

37 »m AA C*anooj>: 3.7 cm Fisk 36, 

FUk 37 and Flak 4) 


37 Kim A/T Gknoon (3.7 cm Pak) 


37 mm A/T Cannon, >“i*<d Defence 
' (3.7 an Pak X) 

’ 37 ■« N-vel G*«! 3.7 cm SX C/30 

37 mm N*y*J Gun’ 

3^7 cm SX C/36 

s 

37 mm T*nk Gun: 3-7 cm KwK 


37 mm A/'T Cun: J.7 cm P*k 41 

J7 mm C*«<h A/T Guo: 3-7 cm 
Wh 37 ft) 

37 wm Czech Tank Cun: 3^7 cm 
XwX 38 (t) 

‘ 37 mm French Tank Gun*: 

3.7 cm NWX 143 (0 (Inn*) and 
144 (f>(kun) 

37 mm french Light Gw«*i 
3.7 cm LX 132(0 

3? M Rumiah Infantry Howitsers; 
3.7 cm 10 145 Jc 146 (r) 

37 mo Polish A/T Gw» t call*d by the 
Germans 3.7 cm Pak (p) 

37 mm Cannon*: flak 36, Pak 37, 
Flak 43, Revolver Cmaoo and AC 
C*nr*oo(u**d ia Scuka aircreh.) 

40 mm < 1.575") AA 
Type 28 (4 cai Flak 28) 


4* 29 mm ( 1.654/ 1.102’j Tapered Bwv 
Gun 41 { -f.2/2.8 era iPak 41), called 
aUo Gerlich Gun or Squeeze Bore Gun 

44.5 (1.75 ) rrwn Recoilles* Grenade 

Discharger Ponaarfoun* 30, klein 

(Armored Fist, cype 30, imaii) 
formerly called Suity«t>wi» 1, 

(Fl" type 1) and a Urge* 

model PonnaHowa* 30, formerly called 

f swsfpeWime 2 

Note: Liter models 0 / weapon were called 
45 mm (1.772) Russian A/T Gun*: 

4.5 cm Pak 184 u 184/1 (r) 

4 5 mm Rus* l»o Tank Guns: 4.5 c-n 
Xw>: 184/2. 184/3* 184/4(r) 

4 5 mm Ruvbijq Infantry Howitzer; 

4.5 cm 10 186 (») 

4 5 mm lialiin Mortar 4.5 cm 

GrV 176 (r) 

4 6 mm (l.&l l*) Polish Mortar a 

4.6 cm GrV > l (j.) QrV 36 (p) 


Short recoil operated and air-cooled. Vt (wuh 
feed) 595 lb. rare of fire 160-130 and mux vel 
2520 it/sec. U.sed p/oiectilea: HE, HEl. HEJ-T. * 

H E (high capacity) and AP 

Uaed ammo HE (3. 7 ca» Spigr Pan 18). HE, 
bieli capacity (MingiPatr U), HEl {BrSprePau 18), 
Htl-T (BrSprgtPact 18 L'»pur)aod AP, without 
cap (Pi^r Parr 18) 

Uaed-'AP pro) anih core,arrowhead design 
(5.7 cm F^tjiparr 40); AP proj without cap 
(Pzgr Patr) and HE pro) 18 modified (Scar Pair 

I8um$) 

V aed ammo: H E ( 3.7 cm SprgrPau ) and 
AP (PsjrPstr 18umg) 

U*<d iwno: HE(3.7 cm SprgrPatr 40) and 
HE-T (Spiff Pair L'apur) 

Used HE projectile* 

Uaeo' ammo: H E ( 3.7 cm SprgrPatr JS i*n* k 
Spr jr Pair 40), HE-T (SprgrPatr 28 fapur)., 

AP (P*gr Pur * Pxgr Pair 40) and Stick 
grenade (5aelgr 4l) 

Uaed suck (rodded) booilx 3.7 cm Sdeljr 41 

L»cJ Cwch «n»o: HE (3.7 cm SprarPatr 34). 
APrPx^rPatr 34, 37, 37 uen g ic 40/37) and 


AP rPx^rPatr 34. 37. 37 um 
Suck Grenade (Sridjr 41) 

Same aa above 


37) and 


Haed French HE a-*d AP ami 

Sprs^arr 145,147,148(0 »od 
P*vP*tv 145k 146 (f) 

No dcacriprjoo ^irvo 


No deactiptioo jitco 

U*ed PoliaS dcaigr AP proj: 3.7 cm Pip <p) 

Can b* »e«n yt the Wuaeuin ol Aberdeen Piovioe 
Ground, Md 

A 

a 

Ua«d HE (4 cm ScrjirPacr Lb 28), HE-T 

( SprgrPncr L’apur), HEl ( BrSocnPatx) AP (Pter- 
Pwi, 13) and AP- T(Pz*xPstr L^apur) 

Uaed auoo: HE (4.2 cm 5pr$p*jr lPmit 41) 
and AP with core (PtyParr) 


d, v l. pp 554k 666 ; 

5a, p P 45-6 A 9,p3tU 


5a, pp 45-6; an J 
9,p 584 


5 a, p 15 and 
9,pp 37)Jr )96 


5a. p 15 

5a, p 1 5 and 
9,pp 382*388 

5b, table I 
5a. P )5 


9,p 383 

5a.pl6 

Kp3«S 
>«. p'35 

5«,p» 

r* v 

5W, p >9 
9. p 382 


5a, p 46 and 

9, pp JA8-9 


5a, p 46 and 
9. pp 388-9 


Smooth-bore tube, 1.73 diameter and 31.5* Iona 9 . PD H9-40 

which fired a hollow charge A/Tmi»iU. reeling lip 52 ? 

in appearance a rodded band grenade R c f jx 

Projectile avaiiablc ac Muaeum of Picauxmy Araeoai 
** W/) lo °* *1 which the warhead it 9S* long and 
the unaed cylindrical body it lo\ Diameter of warhead 
'■ 5‘/i and of body 1 

ftfiBweWwitgO and Po^aeHauef ]QQ ;S «e deacnptiom uoder Ftottpacjose; 

Lfaed Ruatun HE and AF ammo 5®, p 17 


Uaed Russian HE and AP ammo 
No description^ given 
U*ed HE bomb; *gr (i) 

No description givtm 


5*. p 17 
5a, p 59 
5a. p 26 
5a, p 26 



p 
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Caliber and Designation 

47 »m <1.850') Austrian "BohUr* Guo 
! 4.7 cm Boiler X(o> or 4.7 cm Pak * 
Bbhler (O) ] 

47 mm Belgian A/T Guo *• 4.7 cm 
Pak 185 (b) ] ' 

47 irua Czech Gun*: 4.7 cm K 36 (t), 
p*k Skoda 1936 (O' **d F1U )7 (0 

4? mm French A/T Guo [ -4.7 cm 
u 183 (D } 

47 tom Frana^rTank Gun: 4.7 cm ' 

X»X 173 (0 

47 '»<n Italian A/T Guo [ 4.7 cm 
Pak 177(0 ] 1 „ 

50 mm (1.^685*) T>nk Gun: 

5 crnXwX 

30 mm Tsnk Gun 38: 3 cm K-*X^38 

50 as Lesg Tank G»s?*; 5 cm KwX 3? 
(L/605, K*X 39/1 and X*k 39/7 ( L/60) 


50 »« T*ok Gvu»»: 5 

*aJ X*K L/42 


X*X 40 


50 mm A/T Gun 3S (3 c« Pak 38) 

.Vo^; AccorUm| u> Ref 5b xaidc 1 , this fun 
or 5 cm P*k(L/60> 

50 wm A/T Casemate mJ Turret 
Guo, long nvowfttL 5 cm P*k itfiT 
(tgL>] 

i X 

50 *un A/T Caaema** sod Turret 
Gun, short mount [ 5 cm Pak Xu T 
(KiL)] 

50 «m Light Uortats: 5 cm GrW >6 

• mi Gtr M/19 

50 mm AA Gum 41 (5 cm FUk 41) 


50 mat Autopipac Aircraft Cannon 
(3 cm BX) developed during 1 W II 
\by the Rheinn»*t*ll-Borisi g A-G 

5Q*®ro Automatic AC Cannon, MK-2M 

. v * 

50 ®ra AC Carman * « 

50 mm A/7 Automatic Cannon, Skoda 

50 mm Automatic Mortar (Te«c«rall) 

30 mm Belgian Light Mortar. 5 cm 
Gr*, :01 (b) 

50 mm French Light Mortar 5 cm 
Gi* 70 3(0 

50 mm Russian l/ight .Mortar: 5 c» t 
GrW 205 (r) , , 

50.8 men (2*) British Mortar: 5 eta 
GrW 202 (e) 

55 mm (2.165*) Airera/t^Automatic 
Cannon, MK-112, developed near 
the <r«d of VVJJ by the Rhei't* 

m eta LI-Bor »i g A • G 

55 mm Automatic Cannon, MK-114, 
not fully developed duringT/V U 

35 mm Automatic Recoillera 
Cannon, MX-l 15, developed by 

Rbeiometall-Bortig A-G‘ Wi 

Qt?c put into production 


(Waoporr) (coat'd) 

Remarks, Uses and Some Characteristic* 

% 

Used Austrian ^dc ij'gn AP »h<j HE immO: 

4.7 Cm PzgrPatrr 35 (o) and SprgrPatr (o) 

% 

» ’ 

Used Belgian HE and AP ammo 

< 

Used Czech design HE and AP ammo: 

4. 1 cmSprgfPatr 3<> (t), PxgrPau )6 (c> 
and FUk 37 (t) 

U*rd French HE and AP aenmot 4.7 cm 
i>t>rjjrP*xr and PzgrPatr 

Used French HE and AP ammo: 4.7 cm 
SprgrPacr 175 (0 and Pzgc Parr 17<> (/) 

Used Italian HE and AP ammo 

Used ammo; ME.<5 cm Sf cgt P*r< 3HI, AP 
(PzgrParr 39. 40 A 40/J) 4nd Stick grenade 
iSnelgr 42) 

Used AP ammo: 5 cm PagrPau * 

G**d aratnt?: HE (5 cra.-SprgrPsn 38), AP 
(pagrPatx 39, 40 & 40/1 ) sod Stick G/eoadc 
(Srielgr 42) 

Used ammo: HE (5 cm SprgrParr 38), AP 
(PagrPatr 39, 40 & 40/1) and Slick Grenade 
(SHelgr 42) ’ 

*- • 

• 

Used amoio; HE (5 cm Sprgf Pstr 38) and 
stick grenade (Sueig; 42) 

existed in 50 and 60 caliber lengths wga dcs % * 


References 
5a,*p 1 7 snd 
9,pp)9U2 

5a, p 17 

5a. p IS, 9. 

?I> 354J-2 & Ref l 2 

5a. p L? 


5*, p 36 
3a. P 17 

I 

5«, pp 36-7 and 
9,pp J76& 30V5 

9,p 395 M Ref 12 

**.PJ7 


3a, pp >6-7 


Used ioiso: HE (5 cm Sp/grPatr W), AP 
(PsgrPatr 39, 40 * 40/1) and stick grenade 

(Slielgr 42) 

Used Mnmo: Short HE (K* 5 cm SprgrPatr 38) 
*odJ>bofT AP [ Kx 5 cm PsgrP.a i Pak Xu T CK»L)J 

e 

Uaed HE mortar ammo »uch as: 5 cm Vgx Pair 

>6, 39 Jr 41 

Used ammoiHEJ-T (5 cm BrSprgrPatl 41 
LSpur), HE-T (SprgrPma LUpur), AP (PzgrPao 
39 k 42) and AP-T (PagrPaa U V) 

No description is gireo here beesuae Ref 8 , v 3 
is cooiidentiaJ 

V 

* 

Can be seen at die Museum of Aberdeen 
Proeiag Groend. Md 

Same as abore 

Same as above 

Same a* a bove 

Used various mortar ammo: Belgian, French, 

German and Ruwiaa . , 

Same aa above 

/ 

Sa*» as abovfc , 

v * 

Used British HE and smoke .bombs 

Not described here because Ref 8 , r3 ia 
considered c%>ofideatijil 


Sara* a» above 


^ 5a,pl8 
as 5 cm Pnk(L/50) 
5a. p 19 


3«. ? 49 


5a, pp* /G-7 and 

9. pp 530-1 

• 

5a, p 46 and 

9. p395 

v 

8,vfcpG3B* 


Same aa aborv 


5a, p 26 
5a, p 26 
5a, p 26 

J 

5*. ? 27 


8 . *3,pp€l4 

627 


8.t 3, p 636 
8. *3, p 637 


o 
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Caliber tad DesiftMUioo 

* 

60 mm (2.567*) Frtach Mortar: 
6cmG*W225<D 


63m» (2,559*>"Fr«*ch Moaatala Pack 
Hciritier; 6.5 cat GcbX 221 (0 

65 mm Quick*Fina| Gun; 

6.5 cm SGeath (SchneUfeacbuta) 02 (0 

65 *»■ Italian Mofunreia (Pack) 
Ho*ita*f:^6,5 '«• GebH 216 (i> . 

65 an Yifoikf Umooua (Pack) 
Hcrmitnr. 6.5 c* Get* 222(i) 

• 73m< 2.874-) Rocket Lamachm. 

Feha Cwl, capable ol fin.* 35 
rocket* ihalawwaaly . 

% 

•75*m*| Mountain Gmm: 7.3 ca 
G«feX’3*-4> CebX 14/13 

a * - 

7.5'M SW. Uaaaiai. Goa M 15: 

13cmG*b& U 15 - - 

75 m Liaht Field G*e 16c . 


r.M 


75 m Field C— 16/1: 7.5 cm- 
FX 16/1 " 

2.5 aa Field Qam 16. it* MRtM; 
7 J cm 1TC IfeA “ • 


75 m Li*k« Field G*a 18: 7.5 
IF* IB T 


7) MAX 


75 M Llxk 1 
7.5 cm 1JH 18 


18t 7.5 eaa FUk 18 


Utmu 7 Howitzer 18: 


75 aa Li*kt Mewitaia UfcuKry 
H«ww Ifc 7.5 cm JGebjH IS 

7 5 “m L )# k * lafaatry Gu«: 7.5 da 
1JG 18, jTi 42 d - 

. 


I 5 .®* G** 

TJ oa lGebJG II / 

*•' £3 *a* Heavy k afaeci y G—»i'' 

M cm *JG S3, *JG Svi A *JG 42 

'■■'.!? ' * 

• aa Nava] Gm: 

7.5 cm$x C/5'4 (L/33) , 


73 mm Mowtain 

7.5 cm GehH 54 


cl« ^ G - * 7 ’ 5 C * 


7 3 mm Gaa 37: 7.3 
K37L/24 


Taak Gea: 7.5 cm 
Aaaaalt Gw 7.5 < 
Field Gaa J* ?.* 


cm FI 38 


a) (coat'd) 


b, U**a aad Some Chance* notice 


Used Freoc^ HE cast ateel bomk: 6 cm 
$<1 ($nhl*«**) kfg 225 (0 

Ca* ^ ino ai the Me**** of Aberdeen 
Pmvia* Ground, Md . 

Uaed French H£ shell: 6.5 cm &P»tr (f) 

s 

IJaed French ammo: HEf 6.5 cm GrPacr AZ 
A GiPaa DorpZ (0 ]e»d AP [ Pap Pa tt (I) ] 

SSWMPSV M ~ <i,: > 

Uaed Y»*o*Uv ammo: HET 6,5 cm SprerPatv 

222 (j) ]and Shrapnel [ Sctrpat* 223 0 ) ] 

A 35- frame leaacker eick Uat tUndu aad 
traaaveiae jean. U fixed 7.3 cm Raketenepm*. 
jranaie or 7.3 cm Pepfl|uik>pr«tt|^naat« 41 

Um4 um HE ('7.5 an GcbCr J5, ObGr 15 Al. 
G*tC* 15 Ror. GebGi 39), HoC (Gr 39 HI/AX u 
*»ll u mm Aa.cdu uk! Catch ammo \ 


Cm t* *«. w ik. Hma of Ak.cd.ai 
P*>nij Gioaod, Md 

Uaed HE peoi (7.5 Cm IGfRedtPS) W 
AP paoj (K&rRocPa) 

V*ed mm ammo as above, pin* HoC pm 

(McmC^S^Hi/A) . 


*“« HE (7.3 cm-Spam Pen 54 * KGdlocKPS), 
Af «<3*R°* ,> » ) . APC (piScWo 38), HoC (Gc » 

MV A * GrP«c' 30 HI/A) ud Smokt (NbftPaa) 

Cm b. IM. •! thm Hmacom ol Akulooi 
P»»n«, pnaad. Ud 

U“«l *mmc\ HE (7.5 ca )p 38 FES) Md ~ 

HoC ()p 30 HVA ud HVB) 

Uaed mm project ilea aa prevaoaa eeapea 


Uatd 
HoC ( 
JP 31 


d taoa; HE*(7.5 cm Itt'18, jar 18 A4, 


>«.)»»»» AJj, 


1* 0l» 19 B«i 
Uud HE p<oj«otil< 


Cu k. era « .( AWt4.«« 

Gcoaad, Ud 

t TT >: ME (7 - 5 ** G* 34'Sf.acP.a > 4 , 

Hl/B * Hl/C) m 4 Sook. bdicuor IIKiIk ■ 

Dam WwktGc Roc Boil) . 

HE (7.5 CM ShvPu), 
H? c i G,p » 0 38 HVA, HVB * Hl/CX 

Ste^asa* 


ae above 


WicmM QCGfpatr Km Dear) 


S^«r.iy4.©, 


5a* p 27 


5a. p 52 
5a, p 60 
> P 52 
5a, p 52 

I 

9, pp 234-6 


5a, p 55 aad 
9, pp 599* 403 

5a, p 35 

\ 

ij. 

9.w>«l *42) 

3«. pp 60-1 • ad 

9^ 409.421* 


>•. PP 61-2 ud 
&PP 400-3, 407, 
409. 421 A 42) 

12 


9.^41, 


,418^ 


^P^O; 

9, p 404aad Re/12 

5a,p Jo aad . 

9, pp 404*5 

KpH 


5b, able 1 


5^p52*ed 

3a.4»» 


J«.p38 

5«m»38 

5*ip62 < 

9..415 
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•— 4 


Caliber aad Deeifnadoo 

75 mm Tank Gaa 38: 7.5 c 

75aa A/T Gm 39: 7.5 c. 
59 *./49 ^ 


W 38 
Pah 


75 mm Tank Gena: 7.5 cm Re* 

40 L/43 aad K*K 40 L/48 

75 cm Ass a air Gona: 7.5 cm ScuK 
L/43 8 ScuK L/48' 


7 5 mm A/T Gena: 7.5 cm Pah 97/38 

■ad 97/40 


75/50 dho Skoda DwJ Purpose Gua 

75 •* A/T Gen 40: 7-3 cm 

Pak 40 


75 aua Self-Propelled A/T Gun a: 
7.5 cm Pak 40/1 (SI. Pak 40/2 (SO 
and Pak 40/3 (SO 

73 mi Taak <h« 40: 7.5 cm 

KeX 40 

■ 4 


7 3 mm RccoiUeaa Gen for 

:sr.: Srs a .i’K 

75 «m Ao.mIi Goa 40 (7.3 cm 
St»G 40) 

I ^ 


StaT 40 L/43 


7 3 ■ ® GtBi: 7.5 cn StaT 4 

Md Star 40 L/* . 

7V55 «« A/T Gta 41: 7.5/5.5x» 
Pak 41 { Gcdicb Trpa Gum, called 
mlao Tap aad Bore Goa, Hadupia, 
Bore Goa oi Squeeze Beta Goa J 


, * 

• *75 BUB A*a*aft Goa 42i 
^7.5 a* Sent 42 

5 •* • r 

75 MiTmak Gb* 42: 7.5 m 1«K “ 
42 L/70 

a 

73_mn Tank Gan 42i 7.5 cnlvK 42 

73 mm Aaeaeli Cud 42: 7.5 cm Stah 
42 L/70 

75 mm Infanrry Howitxer 42, 

Smooth Bore: 7.5 cm 1H 42 

75 mm Recoil}e*s Gm 43s 
7.5 cm RFK (RSckitouktie 
Kmooe) 43 

75 mm A/T Guo 50, Experimental: 
7.5 cm Pah 50 • . „ 

75 mm He I jiao Gone: ' J 

. 7.5 cm F1C 234 (b) 

7.5 cm FK 235 (b) 

7.5 cm FK 236(b) 

75 mm Czech A A Gun: 7.5 cm 
FUk (Skoda) 

75 mm Czech 1 Field Gun 17: 

7.5 cm FK 17(c) 

75 mm Dutch Gun*; 

7.5 cm FK 243(b) •> 

7.5 cia FX 243 (h) L 30 


* r 


, (Wmmm) (C<*fd) 

k. 

Remaika, Ueva aod Some Characmciabc»_ 

Uaed HoC admo: 7. J cm GrPacr 30 HI/A 

Uaed. ammo: HE (7.5 cm Spier Parr \4\ Wrvr" 

lo 1 pV 1 S Hl £?' & H?/C, AP (fcz^Patr 

39, Ph|rP«r 40 A PxffPatt V) and Smoke (Nb|f Patx) 

Same a* above . 


Same *i above 

> 

U,.d .omc.: 'HE (7.) CD Spt.i P.w), HoC 

9, tP,tt 3? HI, G.P .,1 J8/97 HI/A 
* Hl/B), AP (PipP.ii 39 ), mod Stat (UGrP.tr) 
and acme foreign acano ^ " 

UMd HE anmo: 7.5 cn SprpP.tr 73/50 

Ured .ouno: HE (7.3 cm Spiff Put J4 KwT, ere) 

HoC (GrP.tr HJ/A. Hl/B .od Hl/C, etc), AP 

-Fa ’gr Pair 40, Vekheiaeo or Prxr Patr 40 barter Rem'J 

and Smoke (Nb*f Patr) ■ * } 

% 

Uaed HoC ammo, auch aa 7.5 cm Grp'au Hl/B 


i r 

U.ed renmo: HE (7.5 cm Sptfr 34 A Spiap.tr 34) - 

r P D HoC Wrpft. Hl/A7<5p.rr Hl/B, 

^Gr P.tr )8 HVB & Gr 38 Hl/B). S«ok. (Nb r Petj 

Gr 38 HVB “ n " D " Vs* 34 Dd 

% ) 

| " * 

tw aoeno: HE (7.3 cm SpcgiPau >4), APC 

( r Pz g S/H^ ( 9, r , P "',¥ HIM * HVB, 

(Nbgrp.r0 GfP “ t ' H1 & H,/B) ^ S " oke 

U.oI.oto: HE.(7.5 cm Sp*a >4) «»d 
HoC (G. 38 HVB) ^ ; 

C .0 b* m rkc MoMum of Aberfce* 

Prowing GrocodX^d. U.rd AP pro) wub 

•roo core [ 7.5 cm^SW 4Q (W) ]ukI AP 
proj with tuag«„ cabiWe core, .rrowhead 
dcargo ( PxgrP.tr 41 (HK) } . 

*A 

Uaed ammo: HE (7.5 cm Spr*rPan 42), HoC 5 

' » And ^ (Px * rPwj W42, 

Same a* above 

• • * 

?i) HE <7 - 3 - W 47, Md, AP • 

Uaed name a nano * ■ above 

Can be Been ac cbe Museum of Aberdeen 
Provtnf Ground, Md 

i C*o be aeen ai che Museum of Aberdeen 
Proving Ground, Wd. Uaed HoC proj: ’ 1 

7.5 cm GrPacr 43 HI ^ • 

'Cap be seen mi the Muaeum Of Aberdeen 
Proving Ground, Md ' . ■ , 

U*«d aaxmo: * / 

hI : IT" • nd HoCuG f l5/i8 (f) 

- HE: Sprgx 240/2 (b) 

HE: Sprgr 1900/15 (0 

Uaed txech HE ammo, 7.5 cm SprjrPatt (t>\ 1 • 

^ 4 

Uaed Czech HE ammo: 7.5 cm Gr M/17 

i Uaed ammo; * * 

. HoC: Gr 38 Hl/C (h) 

HE: KGfRotKPS aod X Gf Rot Pi 


Reieceocei 

9. p 409 
P 39 


3*. P 39 
P 39 

3k, p 21 and 

9, ^^415,419-20 


9.p 406 . 

5a. p 21 ; 

9*Pp 398,401*2, 
408-9,411 a 417 
a Ref 12 


21: . . 

'.p 41 land •,* 

Ref 12 

9,Pp 398,400-3, 
4<fi t III 8 417 

9, pp 398. 400-3, 
4098 4118 Ref 12 

/ 

Mi *^ 7 . 

5«. P 20; 

9. pp 376, & 408 
•od Rri 13 


3«. p J9 , 


5». p 39*— 

“ e • m 

9.pp4W 8 423 

and Rel 12 

i PP 4114423 

.And Ref 12 


5a, p 21 

and Rcl 12 


'3a, p 21 aod 

9,pp415,rf20-l 

*•425 

I 

5«, p 46 
5n T p 66 

k 

> 4 

9. Pp 413. 

421 A 423 


4 




P 



V 


G«T 247 


Cftllbef 4 o 4 D4li|A4(i9Q 
7* Vixt Preach C«B4: - 

7.5 cn Ft 251 (/),Wl«*?7 

7.5 c* Ft 232 0), WIe 97/33 

7.5 c® Ob* 238 <0, MU 3928 
7.5 e-*»K 251 (/)> MU 19 33 
, 7.5 c» Flak M 17/34 ft FJ»ft M 

73 apts FUM G*«a»; 7,5 cn Ft 2J7 (i) 

ft 244 <0 

7 5 *m U'xjota-m G«»: 7.5 c*% 

CM 259 (i> 

(S«* *l«o under Yeapaa* o the (taliu **cium) 


(W » i y 4 n i) (coet'd) 

Remark*, Ua c* *<sd Some C^wcewfUiic* 

Used um>o 

HE: S^pr 1900/15 <0 & Sf/pr 23 1/1 <l) ao-i 
HoC: Gr 1VJ8 Hi/ B (i) 

HE: Sptgt 2 31/1 <n ft Sfiif 264 a«d 
HoC: Gf 15/M Hl/B (0 
HE: Sprp 231 </) 

HE: SpX|f 231 (0 
HE: Spr*r 28 (0 

L’»wJ Italian HE «ad Skrapaal u»w 

t»*<i *•<*• u*®.. m 7.5 ca Cebt 25 


7 3 ■*« N-?»rv*fiaa Gttaa; 

7.5 cm Ft S<hn#,<U* (*> 
r 7.5 c -1 FK 1)1 (•) 

f* 

M cw M 1/17(4) 

7.3 c- nc 246 ft 247 <«) 

75 mm PoJiaft Guu; 

7.3 C Ft 97 <p) 

7.5 c« Ft 02/*6 (p) 

7 5 *m» YW4po»J • t O*: 

7.3 cn Ft 249 <i) Hod 12 (5cM4«r) 

7.5 cn G*h* 25ft {;) 

7.5 c« C<EK 259 (j) 

7.5 cm ObC 2145 (!) 

75 mm Vu«o*ia* UoftMi 

7 .5 cm Cft 229 <i) 

>6 « (2.992-) Br<i«fc A A G-n; 

7.6 cm Flak (e) 

76.2 *m (3.000“)R*••*« Cana- 
7.62 cn Ft 39 0) 

7.62 c« tt 290/1 **J 310 (i) 

7.6 2 Co» 36 (r) ‘ 

7.62 cn RFt 29? 0) * . 

W m.v o6f< node I* *«r* ci P (^ 

4*4 wMvi try the darioj ftK 1| 

(0« Yeapcma u» the Rm« 4« i«<tiaaj 

7^5 m® (3.00^*) Awniif Field GvMr. 

7.65 «FKVM».Fi; 17ft, mad Ft lS«i 
m*-uf.c<Ur«d by Skoda ftoaft*. Pile™ 

76.3 mu French Fi«l<i Gni; 

7.63 c« Ft 5/8 (/) ft Ft 17 

76.5 m Y-jnaia* G«ec 7.63 c« Ft 300 


0). >03 (>), ft >04 (j), ouaftctord fey 
Skoda Tod • 

77/45«« (3,03/1.77-) Rrcfmia. 
Aotomaoc CtMoa, SG-in(A, . 
dr’rlo^rd 4vu>; 1'# U # by'tfee 
H.G<ki*£ tctkr t»oc a«r p«*-ia?0- - 
p toJoctioa 

SO »« ( 3.1 )’) Medium Woe tax. 
de*l#*flt*d 3 cro SGr* 34 

JO u« Medium Wort*r ( J<*i n>ac«i *■ 
7.3 cm MG«* 34 

80 »« Trtoch Worfar.de*iuMttd —. 
• * 7.5 cm JLiGr% 42 

80 ro*» AiWoeoadc Mortar, *py»« 1 * 


B0 »«n \J T Guo (Hifb-Lcn* Preaaure 
Mortar Bomb Projects) 

BO-mw 3r>ootb-i\of« Weapon, called 

FtMWwvrftdnaq*, d«v*!op.*d ^ 6 J, e 
Rheusmet*lF&<K B j iCD *ad - 

to the troop * at tb< ead of 1944 


• U**d Nornepra Mioo 

HE: OX art 4 W.M1 <«) and SfcispntJ: GScUe) 
HE: Grt./t* M/01, M/2i ft M/fc<a) a*d 


HEdac: ftrGrtarU M/13 (•) 1 
HE: Crtarti M/21 A M/56 <q); 
BrOtani M/J4 (a^ 

N-o i»(aa«iaci«yo *v«flafe/« 


HE-Uc: 


V Md 


HE: SW0/I5 (I) ft HoC: J*r >6 HG'B 


Oaod 


HE: Spr*r 264 <j) ft Spr*jf 1900/15 (O »4 
HoC: O 15/M HL'B (Jf> ft Or 3ft-97 Hl/C (0 
Saan ammo at 7. S cm IS 


- ----TP- aa ar. ' F*V V Ul 

Sa*r ammo a* 7.3 cm G<bt 15 

HE: Spr^r 249 (j) aod Skri^l (S<h, 230 ft 251) 
Sprftr 2 c 0 '1 ft 260/2 <j) 

HE bomb: V*r 229 (j) 

Caad »ntiaft HE fl.rd loqmd: 7.6 c* 

Sprft»Pia(«) 

Ur#d rmruU* *»««<*« daai^ p.o^ctiUa 
• wWr capered at audarrurad )• Gremany 


U»*d Aaacrtaa Cfrmcft dvai^s 


Uaad F/aoch design 


Ua«d Ya^oaUr. Caacft ami Aaac^ 


Hot deacribed here Wcaaa* R^ 8 .t 3 ia 
roar ideanal 


l/a«d HE »b/rar ammo; 8 cm 9gs M, 

Vjr 38, Iff 39 4 Iff 58 DaaO 

t**d amok* aorur ammo (7.5 cm Vgr U Hb) 

i*. *-.. • 

1 f 

U»ed HE Mom* inmo (7.5 cm T|r 34) 

aad Smoke ftp )4*Nb) 

Can be seen at the Maituc o( Aberde«a 
Proriaj Ground. Wd 

Same a* above 


Mounted « a c«na|i -Meithwi* 1J70 lb f ii 
tired a tinned protective it a our ve] 1700 ft/aee 
to aa^ftffecttve raafe o( 700 net era. The ahell 

'7\*2r i 6 |fc » ‘3- to-.* w s.4, 
of t 40 ten ai 60 an fie of impact 


KrfrfMvtt 

5*,pp 21 ft 41 
9. pr 413-25 


U t \64 
3a. p 53 


3a, frp 35 ft 


'ytt 


5a 4 p 2} and 

9,^419-20 

3«.pp 21,54-5 ft 
9.pp 413, 419-20 
ami 423 


3«, p 27 
3., p 48 
5^P 23^4, ft 


W; 


PP426-32 


3«. p 68 


3a,pp6ft^ 

3, pp 68-9 


B,*3,p<S30 


^PP 529. 531 ft 




9. p 532 


9. PP 3 32-3 
*W Re/ 12 


6 , p 188 



p 
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■'S o 


• OUtb** and pe*i$»*i200 

% 

*0 mm Miduplo-Rocket Law* cite;, 
tieaignarcd II B Bik «P < Ww t*l« 
(ot)>««rf«r i 

ftO « Tr«n<b Monw, 5feo<i 
T*bf. Mod 42 

80 M RecoilUaa Geo* &m©«*b 

Bor*. E*p*tt»eotm] 

BO oe«i Cm cb F «1 «f Gum* 

8 cm Ft wn to 

gO o»m Cfc«tfc FxW Gmo: 

B cm ft W (0 ' v 

80 *«* Polish Hatm n 
8 cm i;,/* 28 <p) 

01 m«* 0.19") Uoit*4 r F*^,««-menial 

d» Fo.*ijy» Uortan u««d by (tie 
£«««*»• inc^JcJ: fill cm to* 274 (da.), 
8.1 cm C*V 2 *N(b>, a.i c« C<* 2*6 (h). 
g.U^w Gr* 2 Tg (f>, g.H cm GrV 23b ( 0 , 
a,; r* GfW J74 (r) A 274/2 0) 

*LV(t. 2»>) iVb O**j pa A,\ G*m 

; c» fu* u/2j<ti; 

8 .V 8 BM,n.V)V) Br.u.h Fi#y g^m-: 

a:)8 cm Ft m, 2-2 ft 27.1 {*) 

0.8 **m Hiim-i F‘i«JJ G«n; '' 

5.3« <m Ft VO (r) 

gb mm [\, idt?) Sin*U‘ ba«*J 
***k«-r LiuiK Wf.>l«fifM(ffJ 
• • g .6 cm H A $ U 42 -w^kia, 

40 ?• ’ ‘ 

ft 6 mm Reck* LtmcW (No ' J 

87.C mm H.W Btui.b F«Id 
Qxm. 2®. 28! * 28 2 («) ( 25 ponder.) 

Btf mm (3.«65") AA Gen 1§ ; 

M cm FUk Ifl 


Bg mm r^k Cma 3w 
8.8 mt*K3o ( 


«f» mm N>y«l Guo#; 8.8 cm 

S*C/2>.C/W, c/11, C/32 ft C/3 5 


•} (coor'd) 


Ra *4j , (.ft?* *ad Socwe Characteristic* 

It fired HE iii«»n rockttf (0 cm R*k*<«« 

* ur i 1 n in coo aaructioa to a 
IfMdAJii Rgl*i4n IWOa(( lOckci 

Con be itro or the Mnaeuca t>{ Aberdeen 
Prcrinj Ground, „Ud 

-* abo*« 


U»«d C«d HE shell, g cm Gi H 30/17 (0 

e 

U*«d Cw<i HE «»d AP projectile*: 

Gc JO, Gr 35 ^d P*^t (0 

U»od G*#»i*<x *aJ fo*«ifo projectile# 


A• *bo- 


W*ed Onwifl aod foreign prj|rcril*« 


Umrd C*ecb Jraipt .ad taaoef prolecttfea: 
8.33 cm Cii 23/ 30 (0 >od 5.35 cm P** : (tj 

U*od Hrui.S HE and maok« 

Sprgfpao lOo »«d Nfe*r Pair 1(K> («) 

No uW or bp* Gou j»v«ra 


It firmd ▼aitorn rvckco «a«d br 
Mrk aa HE, <Urv,tcc 

% 


Ua«d FC rockcta.d^rai^aacmdilLb om 
^4.5 lad K5pcgr L/3.5- 

Ua«d aritiab HE [ Gr 292 * 

293 (O ]«md Smoke L Raucb^r («>.] 

Uajd —m*o: HE (5.8 cm Spc^/ L/4.3, Sptgt L/4.5 
ZtZ A Spr»rPacr L/4.5 Ka), AP (P»|i ft Pjm f 39), 

APC (P**tP»tr £3d Z) *od,U< Sh/apmel (GcftrScAt Fimic) 

Um<1 HE kbdo: 8.a cn 5pfp L/4.J > 


W mm Tof|Mdoboa< Gmnp 
8 .S cm Tbta.t L/43 


Uaad HF. aad Statf profcctiUa 


Va«d HE oaJ Star projectil 


gg^zn r«*k Gaa 36(5^ caliber* 
loo«): 18c« twt >6 L/36 


8 d »«* AA Gw k>: 8 8 cm Flat 36 


38 mm A A G**i» 37? 

3.A cm Fiali 37 

89 mm A A G*c 43: 
3j) eta Flak 41 


5g *ttn AA Cum 4): 

5.8 c* Flak 4) 

89 jam Short Hofiar 

49 w T»rG, Guo 43 
[ g.& cm Kmt 43 (L/7i) ] 


U*ed *Hj*oo; HE (R 8 cm Sprrrpaa L/4,3). 

in^ (Gf t Pl< ' 59 H,) - ** ( Pz t rPmtZ 36, >9, 

39/1 Sc 40), Shrapo<i-lacet>dta/y (BtScbr GrPacr) 
*od Star &*U (L t Ge.ch L/4.3> 

U»<d amrao: HE (8,8 cm Spe*x L/4.5, ‘ 

* , J* P ‘ n t; 4 '\V A Spv l / 4.3 ZtZ), 

AP V F ajr 39) *nd lQC-Shrap« tJ (Gr Br $<1* Flak) 

Same d abor- 


L^d ar^o: HE (8-3 cm Spr^P.r, L/4.7 FES 
It Sprgr Flak 41), AP wick ruagstea car bid* core 
<P«* W), AP (P V P. u 41, mad APC (P4*T.» 

i/aed HE amaao: 8.8 cm SprgrPter (L/4.7) FES' 

« 

Can be Mr Q1t Ibe kHimrwo of Abefdeeo 
Pn>*t** GrowncL Md 

L'ted ammo: AP (8.3 cm PrarPatr )0 ^ 

u\ l 'HoC (GrP.tr 39 
Hi A JMJ Hi) and HE (SprgxPatj 43, *tc> 







f 








W 


C*Hbn Deal** line 

1 N 

-M m* A/T G«a» 43, 43/1, 

43/2, 43/3 CM a» P*k 4 3, 

4V1, 43/2,W3>„ 

S8 a* 

C«4)(M«r SmX 43 fL/71) J 

M mm SeJLPraeUed A/7 Geoa 
{ 43 *Ptk 41/41 (L/71) J 

09 mm AA 0»*> (CDevevmd 
K«s#k* 85 m« Gw)[ 8.3/8JI cm 
F Uk 39 <f) ] 

SLCmZ&zta a*£ 

iiPWiiivMiiifiiiWM •! (ELO c an 
RPxB 43X kaofra aim* u, 
fftitttiawwlvr 43 or OkWtr 

(Stovepipe) 


- G*f 231 

* 

(WHjMfei) (CaM'4) 

to M tb, Um tad Saw Ckocvnatica 

. - •*' ' 

Saw ■» m 89 «» Tank G«a 43 


Sajpe ti abae# 

S—ijt aa ab**e 

Y ' *- / ■ '• • '' 

-\ »■ r -i 

UmM Rtaaian fi«iammdi HE 
J9.0 b* Soru 1^4.5) and AP ((LI c. 

P** a*d Pag* »> 4 , * > 

I^in a* eadiev ititMa of tbe 8.8 ck 
RP«d deeciihed ktiow. It had mo «h*«id. 
It a*ed dm mw mitioa so below . 


- 5a, pp 24*5 and 
9, Pf* 442 R 447 

5«,pp24-3 and 
9,*p 4420447 

3b, pp 24-5; 

9, pp 4420 447 
aad Ref 12 

tfcf 4 * 44 * 


' 3U pp 9-U; 
• 11 .p 321 


Sgk^lWlai L*e*cb«, celled 

IJ cm Rthvaen jm w eeAfi c h — 34 
(M cm RPsB 54) o t P~.~~WeA 
tt wm mi wl«i|vd Ttraioi ojt 
AmariciMi Baaodm. lu 
obatatioa required tw© wa. TVi* lava- ' ■ 
eW was «Jm called Of eft no hr 

4 

N ?r 1 T*!? •“ P*?"*** WUk A aimpU 

cWm (A the lock at TW on deal 


ch^ c®ek« (*oj««.il, (8.3 c. RP,BG« 43U) . ». 

2559* }©*» a*d weigh* g aboic> 7 1b, wlych * 1UI13- 

penetrated atwl 'mrwxx about 459*. l«» raoge N 

■4a 55 to 163 a4 Bad Bauii vtiocity ap to ,' * 

52BQ ft/acc.Tbo launcher vta pnaj0d with a pxo- 
kctile guide whk> w m mi altar MX) rounds 

Sr&szvz rr‘;&sr 

Cached a length of ahowt 16 0 (Sec aleo dcBcripu®* oft?e**cpacjon« 


pWJiag cWgtpa the iocW The ociftaBl Amen 
paaj«<ttl« pan hummed the back Ukat 0 / Qaa. 
caJJ*4 Uwt Panaarfauai) 

II >04 Rock* Ljaechw rCp*eh*a; 
d«a igaarnd a* >JLgia ft «*«*»«, 43 

ItL? k 4- B. 

•WWad |a*a#k«\ Tbe profoctil. 


wm* tV BBtua ia Bbov« tictpi that js 

,M aad<Sfi#d for p«rc«aaka Uom^ 

r«" ^ ^ r 


ll **» «M4*tiaU7 tfc» PukikIuhIi 

.uind oi . I.gfct caxtmge. Th* romJ Kl(k> 
°* »> «d ,b« 

K « 200 -nxUI M. 

r* tk« cad of TV If 


• l\X%'Z$ 199 - 

\UpV2 


90 mm Yimlt* Ueitu; 9 cn 
GrtrwcT) . ^ 

94 mm (3.7*) Btitaak AA Gwi 
9,4 cm rUk {.) 

94 «a 5odak Pack Haarkaan 
M cb GobM J01 (.) Qiommtmm 1 


No <xb«« 


Ub^ Yofoala'9 HE 
V|t 309(1) 

Ub^I Btuiak HE, m 

U»«d^B/iuak HE aa 


9.4 cm SpcprPi 


ICO mb <3.937-> Gubb 17 Bad 17/M, 
•*w draija; 10 cm C 17 0 17/04*A 

100 » Hbbtj Gam U; «10 cm t If 

.. •. « 

100 Ba Ltpkt Field Mowttaer Ip* 

10 cm IFH 13 

100 mm C iMiirt a*d Tao«4 
G»b (Medmm): alOcaW wad 

100 M Lm| Tints Gaa: 


-T^Vdx H , E 00 c " FMG “ ^ 15 »w 

w -^ <p ^> 


U.«d HAC 


: ID c Gr Ro. HJ/B uU HJ7C 


HE <»*? c - Gtf’to J4). 

AP (PxpP.U) wj c»w Shoe UUP»»> . 


“cirf 


180 BB Omtcd Pmjector 
(Smoke SkcU Mkxtm): 10 cm N 8 T 37 




: 10 


100 mm Gaaa 18/40 c*d 42s , 

10 cm X 11/40 »I« 

100 mm Aaactiaa Niaiiia Hamitam 

» e. G-bM.,* 


Uaed ia 

(P» 0 r), S 

Uamj HE 


Aa emUxjad 


No dticriydm 


H fS 10 cm Cr 19), AP 
e (Gr 30Nb) amd Cbm 


*: 10 


Wff 37 




limed Aaatxsaa ammo; HE 1 
Bad Sm«k« (CakGf M/32N 


^UOo.G.hC,^ 


Uaad C»J ME umo; 10 


<k JJ,ufc» 




FWld Howiutn 


Uaml Italia* HE 


« 10 cm Spe^cnj (i) 


5«, p O 
5*. P 50 
5^p30 

3 b, p 79 
5 b, P 10 


9. pp 430-1 

Bad Ref iQ 

5b, p 79 


5b, p 81 . 

5 , p 533 
*»P w« . 

3*. ,80 

a 

»« 

3*. p 37 


3A,p7». 
9,» 451-3 

Wp7T 


» i 

I 









G*t 252 


CBlikm aad feaUatcfam 


100 mm PalialFLiabt Field Homitaeti 

lOcmlFH 14/19 


4 100 mia Yammlae UgEt Field 

Howaaart 10 cm IFH 315 <jh 316 (i), 
317 (fc 31771 (j) 0 317/2 (|)‘ - 


103 mm <4.134*) LUbt Field 
16110.5 cm IFH 16 . 


Howitxct .- 


105 mm Gtma 17 aad 17/04 m« * 
PBRamu 10.3 cm X 17 0 K 17/ORaA 


103 mm Untiam Heaap Gam 18s 
laScmaClt 

• b / a • 

105 mm Uebt Field Howitaatas ‘ 
la3 cm IFH II, IFH 18mM. 

IFH 18/Ip IFH W2, lFHla/39 
0 IFH 1V4D 


* « 


105 mm Naval Goaa: 105 cn 
SX C/28 ,C/320C/33 

105 mm Uediam Heavy Twnt 
Gtmi 10.3 cm aXT • ’ 4 

105 mm AA Gubb }t aad 39i 
10,5 cm Flak 38 0 Flak 39 ' 

105 am UmnmUa Homim* 40: 
ia5« GebH 40 ♦ 

V 

105 mm Lome Turret jGfle? 

10. 5'cm IgRT ~ 


105 mm Lifkx Gobi (Recoilleea 
Aitbotae Gmaah . 10.5 cm LC ‘ 

105 mm Aaaaah Hqvit»0i: 

10.5 cm SmH 40 0 StiH 42 

»' 

105 mm Sdoke Skell Idanar 40s 
10.5 cm NbW 40 . ~ 

105 mm Caa^maaed Ait Monat 

105 mm Ugkt Gaa 41 (RactaUeaa 
Airborne Gam): 70.5 cm f.G 41 

105 mm Lifbf Gaaa (Recciilest 
Airborne Gt**a>: 10.3 c«J LG 42 
0 4Z/1 ! - . 


(t W apana) (c<mr*d) 

e * 

• Ramarka, Un» aad Soaw CbBcmctcrietiCB x 

% • / 

Uaed Poliah HE wecl abell: 10 'em Stpr <p) 

^ y*® 14 VogoaUv ammo: HE (10 cm Sprjtr 310. 

311 ^>315) «sd Shrapnel (Schr 3W 0 317)' 


R r ot (Gf 39 Ro,Hl.*Gr 39 

Rot Hl/A, Gr 39 Rot Hl/B & Gr 39 Rot Hl/O Bad 
Smoke (FHGrNb, FHGr 38 Nb and FHGf 40 Dear) 

Uaed HE ammo; 10.5 cm FHG* Rf>t ’ 

• . 


Uaed ammo: HE (10.5 cm Gr 19 0 
G* 19 tm 13) aad AP (P**raot) 


■ (10- 5 cm FHGf, FHGfStfc 
FhGr )J. FfiGf J8. FHGt 58 S«, FES, 

FHGr 38Kh,- FHGf 39, &r«r 4} PG &t« 42 T«, , 

■ »0»G» ud FHGf F), HEl (FHGr Sprfi,), HoC 

^ or ‘Ht P *. 19 Rot w A, Gf 39 Rm HI/b 
fp* » R®« Hl/C), AP (P'.« mBdZ, P*»Rot ft 
SSKJ,? 1 ?!* S»«*« (FHGtNb, FHGrNb Is FES, 
FHGtNb 39, EHGddb 40 FES ft FHGf 4iNb), • 

' Smoke Indicate' (FHGf 40 Pro. FES). lacndiaty 

• ScStU s .T/ L,c '* ch) “ <PwM " d * ( * el f 

I *' * 

Used HE and Stor abelia * 

l 

H v 5 U°*5 c®Gi 19 X* 13) Bad ' 

AP (Pap* Rot) 

l/acd*Bmow: HE (i0.5 cm Spr^r L/4.4 0 Sorer * . 

L/4.4 0 Sprgr L/i4 Ks) aad APC (P x$t^£of) 

' .V^i 4 5®*° : HE-O0.3. cm FliGr Al, FUG 38 AJ) 

“fS/?,'i? W/A ’ ^ Jya * 4 Bd Scar 

ILEUIl 

UaedliE ammo: 10.5 cm Gr 19 X* 13 

• , ,* 
f 4 , 

Uaed ammo: HE (10.5 Vm FHGt 41), HoC 

(Gf 39 HI, Gr 39HL/A Gr 39 HI /9 0 Gr 39 KVO/ 

Smoke (FHGf 41Nb) and lac (FHGf Bi) 


Refereoc^a 

5*r P 70'aftd 
9, pp 451-5 

5a,pp 76-8 aad 
9,pp 431-5 

4 

4 / 

5*. p 71 aad 
9.^437,461 ft 


SP«7 

9.^456.468 

J«. PP 71-2, 
9^457, 460-1. 
464-3 ft 470-6, 
'and R»f 12 


r a 

5b, «blc 3* 

9.>p468 * 
4fll 


Uecd aam« ammo aa 105 mm Lifbc Field 
Howitaera: 10^5 cmjEH 18 etc 


4fil . 

?tPP^67-8 0 
. 480 0 Ref 12 

5b, p 56 
BOd Rbf 12 , 
V „,* 

94 p 481/ 


5b,p 74, 
9»W<7I4 aad 
Ref12 


^-3». pp 71-3, 

9, PP-<71-2 aad 
Ref12 


Can be ier«d't 04 Ruama of Aberdeen 
Prodni Ground* Md J 

Sarnf as aboYcWgd^ , 

No deacripu'ae^giwm f 

Uaed cm FHGr, FHGf 38 0 

FHGf 3Ajaj), HoCfGt 39 Rot HI, Gr 39 Roi 
HI/A, Gr 3^Rocy!j>B^Gr 39 Rot Hl/O. 
Semite (FHGf No ,& FHGrj<LN^) and lac 
(FHGf Br A FHCf 41 Br) 


3b, p 74 

v 

s», p rj 


“ g Ref ’I*. ckJ* 7.-the f.coillr.i gun, de.ipi.'t.d .. laj c» LG 42. u.H . 

- A ^ 1 * ft 


HE pcojectilee aa 


a. 

105 ■■ Li jhf Ft.id Heftioer. 10.J ca 
IFH 43 ' 

105 Skoda fio.it**' (Gaouia 
dMihu.upa u aot (itia) 

105 M Atlpmm Guild.) cn K 333(b) 

105 mm Cm ch Hear, Gut alO.S ca 
K 35 dh L 13S - , 

105 — Datck Gw 10,5 Cm K )34<h) 

•ll»5 mm Dacch (Jam: 10,5 cm 1 33Xb) 


Can be icca at the Huaetun of Aberdeen 
Proving Ground, lid, 

Uaed HE ammo, *Mo<kla 23 and 28 

A * ^ 

% 

Uaed Belgian ^ad ‘FmcHammo 

Ueed Caech HE ammo: 10.3 cm AZGr 35 
b tfd alao eome French aad Yagoaiae ammo 

i No deecription gieee 

Uaed Dutch HE a mmoi 10.5 cm XGr 33VOO 


9, pp 478-80 
^ 3a, p 8 t 

3a, p 83 and .> 
9, p 459 0 464-7 

5a, p 83 


«* 


L 



1 


Cal* bur aa d Designation 

105.mm French Guns and Howitzers: 

10.5 cm FH 322 CO, 323 (0, 324 <f). 

323 (0. 331 (0 c*d 332 (0 

105 »« Italian Guo; 10.5 eta 
X 538(0, 105/26 

105 ■* Norwegian Field Gtm: 

10.5 cm FX L/28.8 Gock (o> 

105 mm'Norwegian Guo: 10.5 cm X 427(a) 

105 Polish Guo: 10.5 cm K 29 (p) 

105 ra> Russian Guns: 10.5 cm 
X 348(r). X 349(f) A X 330(r) 

105 mm Vi^osUr Guos sad Howitjen; 

10.5 cm IFH 316 (j). IFH 3)7<j), 

1FH 317/1(|>, IFH 317/2(1), X 321 (j), 

X J36(j) A X 338<i) (Schneider! sod 
lGsbH 329(j) 


107 mo (4.21") Hussion Guo: 

10.5 c» X 352 (0 

114.3 mm (4.5-) Guo: 11.4 cm 
X 365 (e) 

12D u (4.7?) Mortar; 12 cm GfW42 

• 

120 ma Belgian Gun; 12cmX 370(b) * 

12) mm hioreetim Field Howitzers: 

12 cm FH 375 (a) A FH 376 (a) 

120 mm Russian Mores/: 

1 2 cm GrW 378 (f) 

* % 

120 auo Yu*o#1»t Field Howitzer; 

12 cm IFH 377 (j) 

122 m m (5.04“) Russian Guos sod 
Howitzers: 12.2 cm FH 363 (i>, 

FH 386 (r),FH 387 (r). IFH 388 (r>, 

X 390, 390/1 A 390/2 (r) sod sFH 396 (r) 

128 mm (5.W) Sel f-P top *U ed Gun 40*. 
12.8 c» X 40 (Pz Sfl) 

ITS mm AA Gun 40: 12.8 cm Fisk 40 

128 rad AA Guo 40M: 12.8 cm 
FUk 40M 

128 »m Sell-Prop eijed A/T Guns 44: 

12.8 cm Pole 44, Iiupp sod 
Rbsiometzll models 

1 28 smb Light Infantry A/T Guo; 

12-8 cm PJX 44 (P«mt) l|iikM »st ) 
•Iso called Tank Destroyer Gan 

128 »n i/ TGus 12.8 cn'k81/2 

hlpCflSB«Htsj 
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(WssptMie) (coat'd) 

Remarks, Uses sad So©#’Characteristics 

Used various French stnoio 

% 

Used Its lisa HE ammo: 10.5 cm Sprgr 338/11 (i) 

Used Norwegian ammo: HE (Gr M/iS/ld/23 
M/36 A GrKsrtl M/04, U/ 15 A M/23) 

No description given 

Used Polish sad French ammo 

No description giver* 

Use^'Yugoslav, preach and Czech ammo 


Used Ru??iaiii m 


Used British HE (11.4 cm Gf 365) sod 

Smoke (Nhgr) 

Used mortar ammo: HE (12 cm Var 42) and 
Indicating bomb (Vgr Deut) 

Used Belgian HE ammo: 12 cm Gr(b) 

No description given 

UaedRussian HE mortar bem^b: 12 cm 

No description given 

Used various Russian 122 mm ammo; Spfg* 572, 374* 
377, 360. >81, >84Cr). Sp/gr FE^r), GR 371 Bs(t), 
Nbgr 38X0. Schr >83(0 and Scbr 383/1(0 . 

Used ammo: HE (12.8 cm Sprat L/4.5) 

and AP (Pzgr A Pxgr 43) 

Used AP ammo: 12 cm Pzgr FES A Pzgr XPS 
Used AP projectiles 

Used AP ammo: 12.8 cm Pzgr A Pzgr 43 


Used HE and AP projectiles 

Can be seen at the Museum of Aberdeen 
Proving Ground, Md 

Same as above 


Re icftACti 

5«,pp‘57.76,8M 

R9.pp4S9.461, 

463-7 

5a, p 83 *nd 
9, P 462 

5a, p 78 

5a, p 85 

5a, p 82 and 
9.PP4 59&464-? 

5a, p 86 

5a. pp 5*7, 77-8,81, 
83*i and 9.pp459 
A 464/7 


5s, pp 86 

9 

5a, p 87 

5a, p 30 e*d 
Ref 12 

5a, p 88 

5a. P 91 

5a, p 30 

5*p 91 

5a, pp 88-90 
A 9,pp48A-2 


5a,pp9l-2/ 

9,p483ARefi2 
5 Is table 8 

5a,p 23; 9,p485 
and Re I 12 

5b, table 8 sod 
Ref 12 


145 nm (5.709-) Fraacb Cue: 
14.5 cm X 405 (f) * 


149.1 «(5.p7*) Naval Guns: 

15 cm SX C/25, C/28, L/40, L/45 
A L/35 

149.1 mm Toledo boat Gun: 

15 cm TbtaX C/36 

149.1 MB U-Boat Goo: 

15 cm UtsX L/45 • 

150 am (5.91") Long Howitzers 13i 
15 c« sFH 13» *FH 13 (SO apd 
•FH 13/02 

150 mm Gmn 26c 13 cm X 26 


Used French ammo; HE (Gt 403) and HE, 
cast steel (StggT 401 A 403) 

Used HE sod Star projectiles 


Used HE and Stsr projectiles 


r 

Used HE and Star projectiles 

Used annoiHE (15 «* Ge 18, 19 and Dutch 
Gf 406), HE cast steel (Stgzr 1?), HE-A/C 
(Gr 19 Be), HE Sabec type, HoC (Gt 39 HI A 
Hi/B) and Smoke (Gr l9Nb) 


Used HE howitaer 
Hbgr 16 umg 


o: 13 era Hbgr 16 A 


3a, P 92 


5b, table g 


"5b, table 9 


5b, cable 8 


5a fPP 92-3 Md 
. 371,4*5 A 


y*~. P 96; 

9, p 502 and 
Ref 12 


1 
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Caliber and Doignidoo 


130 o»3» Guo 18: 15 cm K 18 


130 mm Heavy Field Howitzers: 

15 c«o aFH 18, aFH IB/4, aFH 18/2 
and iFK 56 


150 ■*> Field Hooiiwt: 15 cm 
FH If/40 

150 HeaVy Infantry Guo (Ho«itur); 

15 cm olG 33 or aJG 3) * 

6 

150 mo* Guo 39: 15 cm 1C 39 < 


150 mm Railway Quo: 15 cm K (E) 


130 mm Heavy Turret Ho*itMC 
13 cm aHT 

1 50 mm Heavy Field Hoviuec 
15 cm »FH 42 

150 mm Guo oq Howitzer Carriage: 
15 cmKiM».Laf 


150 mm Heavy Field Howitzer: 

15 cm .FH l8/43)(with modified breech- 
lock) 

130 «hb Assault Howitzer: 

15 cm ScuH 43 (L/12) 

1 50 mm RecoilJea. Gun; 

13 cm LG 43 

150 mm Czech 6uos and Howitzer*: 

15 cm 1C 15/16 (r). aFH 14/16(0, 

• FH 25(t> and aFH 37(c) 

150 mm Rocket Launcher 

I 52 mm (5.9B*) Rocket Launcher 

152 mm Italian Heavy Field Howitzer: 
15.2 cm aFH 412 (i) 

152 mm Russian Guns and Howitzer.: 
15.2 cm .FH 404(0, “FH 443(f). 
aFH 445(f), KH 433/1 (r), KH 433/2(0 
and KK 456(0 

155 mm (6,10*) Belgian Guo: 

15.5 cm K 432(b) 

• e 

155 mm French Guo. and Howitzer.: 

15.5 cm aFH 414(0, »FH 415(Oi 
K 416, 417, 418, 419, 420 & 425(f) 

155 mm Poliah Heavy Field 
Howitzer: 15.5 cm .FH 17 (p) 

155 mm Yugoslav Gun. and 
Howitzer.: 13.5 cm .FH 427/1 
4*427/2 (i) and 1C 403 (i) 

170 mm (6.6D Gun in Mortar 
Mono ting: 17 cm Li Mr. La f 

170 mm Gob 18: 17 cm X 18 

170 mm Railway Gun; 17 cm K(E) 

170 mm Austrian Gun: 17 cm K(5) 

172.6 mm (6.79V) NavnJ Gun: 

17 cm SF L/40 

194 mm (7.64% French Railway Gun: 

19.4 cm X 4#6<£Xl) 


(W**pa*a> (cool'd) 

*■ 4 

Remark., Usea and Some Characteristics 

'J.ed ammo: HE (15 cmi*Gr 18 & 42), 
/x A / C ,!F\ 19 Rot B€) * ** AP (P*5pf«r 

L/ 5. 7 raH be) 

U.ed ammo: HE (15 cm KGi 10, Gr 19 , & 

Gr 36 FES), HE cast .reel (Stggi 19) fc 
\\ E “ A /5 i Gl ^Bo), Rocket Assisted (RGx 19), 
HoC (Gr )9 HI), HE, Sabot (Sprgr 42 T$>, AP, 
Sabot (Pzgr 39 TS) *©d Smoke (Gr JSNb, 

Gr 19Nb, Gr 39Nb & Gr 40Nb) 

4 

No deacription given 

U.ed ammo: HE (15 cm Gr 19 It Jgr }8), 

Rodded bomb (Snelgr 4 2) and Smote (Jgj 38Nb) 

U.cd ammo: HE (15 cm KGr 18. Sprgr L/4.6 
4t KGr 42), A/C (Gr 19 RotBe), AP (Pz«r> 
and SAP (HalbPrgr) 

Uaed ammo: HE (15 cm KGr 16) and 
AC (Gr 19 pc) . 

U.ed ammo: HE (15 cm Gr 19 4c 
Gr 19 Stg) and A/C (Gr 19 Be) 

U.ed line ammo a. 13 cm .FH 18 

Uaed ammo: HE (15 on KGr 18, Sprgr L/4.5, 

Sprgi L/4.6 A Sprgr mHbc), A/C / Gr 19 

Rot Be) and APCBCHE (PzSprgr L/3.8mHbe) 

Can be aeen at the Museum of Aberdeen 
Proving Ground, Md 

U.cd ammo: HE (15 cm Jgr 38 FES) a*d 
HoC(Jgr 39H1/A) 

No information given 
U.ed Czech ammo 

& 

Uaed 15 cm/HE, .moke and chemical rocket. 
Uaed HE rocket projectile 

U.ed Italian HE ammo: 15.2 cm Spfgr 4lZ/U(i) 

U.ed Russian design HE, Smoke and 
Shrapnel ammo * 

^ s 

U.ed Belgian HE ammo: 15.5 cm Gc 420 A 426(b) 
Uaed French ammo: HE and HoC 

% 

Used Poliah HE ammo: 15.5 cm Gr 14 A 15 (p) 
Uaed Yugoslav HE ammo 


Uaed ammo: HE (17 cm KGr 38 A 39), 
Itxendianr (BrGt 39), AP (Pzgx 43) and 

Scar Shell (Leucbtgeacbor.) 

Can be aeen at tba Museum of Aberdeen 
Proving Ground, Md 

Uaed HE acvno: 17 cm Sprgr L/4.7 

Same aa above 

Uaed HE, AP and Star projectile. 


Uaed French HE, c a.t ate el pro j;-19.4 cm 
Stggf 486 (f) and 487X0 


References 

5 a, p 07 and 
9, pp 486-7, 

491 A- 493 

5».pp 93-4; 

9. pp 492-5,497- 
9, 506-7 A 509 
and Ref 12 


5*, p 95 

9, pp 466.494-5, 
497-8,4,502 
and Ref 12 

5a, p 98 and 
9.^487,493, . . 
498 A 504-5 

9.pp 493 Be 496 

5a,pp 95-6 and 
9, pp 495, 500* 507 

5a, p 95 

% 

5 a, pp 96-7 


J»,p9!fc9iP p 
486 A 491 A Ref 12 

3a, p 9) 

3a, pp 99-101 & 
9,pp 485 A 488-90 

9, P p 245-7 
9, pp 247-8 
3a, p 106 

5a,pp 104-7 A 
9, pp 3 10-12 


5a, p 108 


5a, pp 101-5 
A 108 


3a, p 101 ' 

5a, pp 107-8 


3a . p 112 and 
9, pp 516-17 


3a ,p 112 
3a, p 112 

56, fable H 

5a, p 113 and 
9, p 517 


<s r< 


vA w 


9 


- i 
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^ • * 

. * * 

Caliber and* D«*i gattio*. 

' : "" " ■'■ " \* ^ 

200 mm <7a%74*FLuht Spigot 

Mortar: 20 cnrlLdgW (20 qi *- 

l«chm La dong twerfcr) 

200 rub Rocket Launcher * 

' 2Q| mm (!.£) ReUwey Gm: 

. 203 «•*(£) . . 

•203 mm Ruaaiaa Am« 7 i|.o*itxui: 

U 503 <r) * H 503/2 (t> 

203 mi Naval <**: 20.3 <M S* C/34* 

<*•« 21 a* *T2 Ml 

• RU n&- ; 

, 210 mm Momr II: 21 c«Nf>]« 

(Heavy HeWa^i) J - 

* 210 am LmagMort** U: 21 cfttgfcir* IS 

- _ \ -.j. 

—•*»• u* & - - 

\ % . 

210 mm Gu* 3fc -21 cm K }i ' ' 


'•) (coat'd)* 


210 ami Cm* }9 t 39/40 * 39/4)2 
* 21 cat K }9, K 39/40 it K 39/41 

210 mm Cam 42s .21 ^ IT 42 

210 mm Knar? Gm: 21 cm K(K*pp ) 

230 m Rock* tL ***<&««*: 21 cm 

. RAi U 42 ml o«fc«i . 

* 2)0 MM Caecb Heavy Hantaan 

* 21 cm Mr* K*(t) . ■ 

211 mm (U7-) Gm, deaigatmd , 

. * 12 e 12 0 k m im p*) 


220 mm <S»6*) Frmch Gm; 
K 332(0 

220 m Norm aim Heavy H 

22 cm Mr* M 32(a) 


22 cm Mr* M 32 (a) 

220 mm Pali* Howii*«n 2} c- 

• - I 

220 MM Yagtalnv Howiramr 22 

234 mm (9.21^) Bel**** Hoarii 
234 cm H 543 <b>, 54571 (W ft 
345/2 (b) 

23® wft (9,37-TNav*] Cm: 24 
SKL/40* 


*»(}> 


* 

Rnaika, U*c* aad Soane CheracterUric* 


Used HE mad Smoke Mortar bomb*:. 
20 cm Wgr 40 aad Wgr 40Nb 

I 

Uacd 20 cm AA Rocket 


K?" 1 r^°;, HE ii 0 * 3 u *v> ap 

(P**r L/4.7) aad flat* (Le-ckiGr) 

V*«d Ruasiaa A/C pnj:^.) a Qt 303/2 Be <r) 

X * •* 

Used HE. AP aad Star projectile* ' 

Uaad Hfe aad AP projectile* 

0 *. 

Uaad. HE p»OK«til« :21 aa Gr 33 


Uaad A/C pnj: 21 cm Gt lit* 




Uaad —HE (21 «Gr 17. 17 km U. U fc.) 
m i HE-A /C (Or UBa) _ • T 

jti _'* a h • k v - - XV 


Proving Ground, Md 

Used HE *hel£2l *■ KGr 31 

Uaed *mmo:/H£ «1 eft Gr 39 ft 40), HE-A/C 
. (Cc 39 Be) aad SAP (H*ibP»gr 39) 

’ No deacriptioa |i*n 


.No 


*.r 


Vf-l'tt .him. rackco, ««ci, aa 

21 a ft.,7%* 45 V mi R 1000 

JJa-d, c~.tk HE (21 cn AZGr 3J> mi 

HE Hi* Capaci* (MiaGr J3> 

Vmi HE prajeciila* • 


UmA Frta* HE 

* 533 (f) . 

No de*cHpti«* ga 


5 22 cm Gr 534 (0 


Uaod Pali* HE (22 

SAP (Hal »**) 


Gr 40) 


iUftrMcti 


5a.p 34 
9, p 534 


9^p 241 

3a, p 114 aad* 
9, pp 520-2 

. 9,p 519 

5b, table 11.. 

3b, table 11 . 
5e, plU 

a 

3.,, 109; 9, 

9 322 * Ref 12 

3a., 109 -.ibA 
9.R52J 

T2 -- " " 


3a.*a 114.13 
**112 

5a,p,J10.1l 


3aa#115 
kMU > f 

K P 117, 


’ . 3^»Uoa2 


U»od YagoaUv HE a. 
No deacripboa pm 


►: 22 cm Gr (j) 


.U*fd HE aad AP projectile* 


Ueodw* Gai: 24 c« TWoAe. U«1 HE aad AP ,«>i«dW. 


231 mm 'Otodiet Guar 24 c* 

K(E) r * 

240 mm (9-449*) Hoetoer & 

24 cm H 39- - • 


> r 


■2« -a. Gag* Model. 3 mi I* 

24 ca K 3 * K II - ^ 


y*«<l aaeao: HE (24 ca G* 39 * 39 — a), 
SAP (Gr 39 Be or Hal bPui) aad Fivach : 
*a« ataal HE ahali: Siwr 351/2 (f) 


Uead 


240 a. Tfiaal*. 

24 ca ThBdC (£) 


--« £ Ualls 24 ca Gr 33 Mod 3 aaa; caa 

H « *« *ha» of Aberdaaa Pan., 
U*«d HE mmo: 24 cm Sonr I /a 7 uj i /a 


G* (Railway): 


■■•N.’jJ •«* Se*co»»t Ga* 

*4cmSXL/)0 


Uaad HE 


: Spr,r L/V2 L/4 * 5 

* i 

: 24 eft Sprgr L/4-1 aad L/<2 


240 

24. 


D r 35*^f* (Railway): 
ThJt (E) 


240 mm Krapp Gae: 24 
(lUapp) - 


EL/46 


^ 9 


No de*crip«i«a give* 


240 mm Q»ecb Gea^24 cm K (0 


UeedCa 

.G»40Ct) 


aMOM; 24 c« Gr 25 (0 


0 

r\ 


>•. F U7 

5^7 1U 

* 

5a. , 119 


5 *iP9119-J0 


3k t.ht. 12 

/ 

3b.nUa.I2 

i 

>•»* 120 


3a., l iff mi 

E«f 12 

3a, p 121 aad 
9,11324-5 

3a. p 121 

i 

3a, p 121 

5a, p 122 


Sa, p 122 
9, p >23 


r 


* 








I ^ * 



2* aa Fraacb Cmmm 34 ca K(E) 

^537 («* K 531(0 

• ~ K ~ 

. 24D mm Retail* Hewitwees 24 ca 

M5E4(r> 

270 mm (l0.6-) Fmck C**ec • 
Hewkaers 27 cm Kiete Mr* 515 (I) 

274 mm (10.7*) Freecft lelm 
Gm**: 27.4 cm K (K) 591(0 mi 


251 


. ( W aftii M ) (cow'd) 

\ * - - 

ftanaAa, Uaaa aad Snr Ownctadadca 

HE cftM *im 1 ab«U: 24 ca 

S«»i 357(1) 

No daacripaoa |i*aa 

0 

* « ' 

N* deacMptio* give* 

• * 

•No iaftMbao available- 


Gm*: 27.4 cm K (E) 591 (D ead 
E(E) 592 (I) 

20 m (11^2*) Hewitoers • 

29 cm H L/12 

290 mm Ctaer Hewitwee: 29 cm K&flit H 

290 mm Skoet Bum Gm (Railway) 

29 obK (E) 

290 mm Umj 9m* Gm (Railway):' '* 

29 CM L*0rf (E) 

Note: Ac coed lag I* Ref 5 b, tabU 13, tkc 


27 4 

a . 

Ueed HE .bajj: 29 cm %rgr L/3L5 


20 MM Tbooder |mm Gm (Railway): 
29 cm TbBiK (E) or BcNK . 

290 mm Gm, Model 5 (Railway): 

29 cm E 5(E), aickeaMcd "leeyeid* 
mmd r Ae^e AmM** 7 . • . 

290 mm Gm* (Railway); 29 cm 

K 5/1 (E) md E 5/2 (E) 


‘Ssi-ssafflls iy4 -°“ - 

Uaad HE aano: 21 aa SfV L/4.4 

»nf tha loa, Rnao |«i eert 213 M 
Uaad HE aaao: 2B ca Gr 39aHb»Z ‘ 


Uaad 


2*> an Naval aad le.eui Omm: 

21 ca SE L/30 . » 

2» aa Fraacb Haavv Haaataarat 

21 ca *• 601 (0 aad 602 (0 

2tD an Raaaiaa Hawiraara: 

21 ca H 34/33 (0 aad H 607 (r) 

2M Rockat Laaackn 

213 an (11.142*) Naval Gaaa: 2S 
« C/21. C/34 * C/40 

301 aa (1 1.I1 -) SUf-PwpvUad ; 


r, Naw Tyn 


an HE (21 ca Gr 33 * Gr 42) aad 
aiatad (RGr L/4.7), 


Uaad HE pmm»: 21 ? nGr 3S/42 * Gr42 

* • ' 
f • 

Uied *mw>;HE (it cm L/5.6) Mid 

AP <P*gf L/3.2)’ ■. 

Ne deecaptaoe give* 

e «• ^ 

He deactipuo* give* . 

Uaad HE rocket proj s 2i cm VAJpr 

• p ^ 

Uaad HE aad AP projvcdlv 


)00 aaa Racfcer L. 


Cm be .era at *a Ibna of Abardaa 
Prona, Gtoaad. Md 

Ua^ HE roebat proj: 30 ca V* 42 3ft 


303 mm OUxn Naval aad 
Gn 30.5 cnSE L/30 v 


303 an Clack Hoeuaw 

3*3 ca Mra (tF/ 

305 an B*U>Ulto«ks-ri 
[ 30.3ca'ft6)2 (b) ], Rian.., 
Hraifwa 1 u 622 * 623 (r)J 
aaTY.^.Ue Gaa ( m 631 (jj J ‘ 


U*ed Mtot HE (30.5 CMsSprgr L/3.6) 
md AP (P.gr L/5.4) ' 

U*ed Csecb imo: HE (50.5 cm Gr 35) 
HE*High Capacity (M*G( 35) 

No deecripnda give* 


( }^^9 7 m )CArnn Gm o* . Cm be tece el die UeecMM of Aberdcee 

Redvey Uemt - Proving Gwund, Md 

nS “^ oc V*_^* M fber m - Deed HE rocket ammo de*ig**red a 

(Ne Gtnua deeig**oo* «* givee) 32 cm Wfc , 

Freack Gm: Ueed French esano: HE, cam tc*el 

34 cm K 673 (f) - - (34 cei Stggr) led AF (Pxgc) 

IW"* ( iH 75-) >W T kx * f - 'u**d A/C OMMOS 35.3 CM GrBe, Ro(Rlc 

35.5 cm Ml, kpow* «l*o a* Ml Gm . ^ Gr 42 Be md RtfGt 44 Be 

Nece: Accerdigg to Ref 5 b, a Me 14, die Ml g^i wee 350 mn 

?£*,■■■ Ti G ^** Ncf d# *criba | l here become Ref 9 f v5 i* 

* confidentiel 

VY Q by the RheiuteU^Bociig A -G 

J^.T.i 14 - ,67 ' ) Ff * ,ch G~t 37 ca Ha deacrfptio. prev . 

K 710 (r) - *“ * * ^ 


340 MM (13.315*) Freach Gm: 
34 cm K 673 (f) 


He deecdption givda 


» 4 


Rate 


U, p 123 

i»,pp 122-) 

J«,| 122 

5a. , 124 


5a. 1 124 


U, 1124 

a 

Vi ns 

5«. 1123 

\ 

3 a, p, 125-6 


3>,p 126 aad 

9.P329 

5a ,p 126; 
9,pp 527-0 
aad laf 12 


5a. p-127 
3a. p 127 
3a,>12l 
3«. P » 27 

9, pp 249*51 

5k mblm 12 

mdl3 ^ 

9* *• 251*3 md 
Ref12 , 

5^ H 129 i 

5%pl2i 

a 

5*,pp 129-30 


9. pp 253^1 ’ 
3a, p 130 

**L l *i*i 
p 39 R Ref 12 

♦ 

•,v3,iy614ft 

W) i 


U, p 131 


* \ .. 


> 
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1 


'fa. 


CAiiber sad Deaignation 

380 flwi (H.96*VHcify Spigot 
Komi (38 cm SLdgiv) <38 cm 
achvercr laduo|iv«rf«r) 

380 m Siegfried Railroad Guo: 
38 cm SiK (E> . 


Gcr 259 - 

<Wedpans) (cem'c) 

* 

RWiaib, Uses and Some Characteristics 

Uaad HE and Smoke mortar bomba: 38 cm W« 
40 and Wgr 40Nb' ^ 


~ -«-p M V 

achwercr ladua|iw«rfer) 

3Tr s «- d -■ . L/4 - 5 4 L "-» 

N 0 >. : According -o.RW 5 b. »bic 14, *c Si.tfricd ,*» w., J, ^ . 

380 mm -N...I &m: 38 cn S.K C/34 No d „ C(lpfioo 


Reference* 

5a, p 34 aad 
9* p 535 

5a, p 131 


No description 

a 

Uaod ME rocker, designated 38 cn* RSprgr 4581 


5b, cable 14 
9, pp 254-5 


380 mm Rocket Launcher ' hit — l , . 

(No German designation is gftco) E ocker, designated 38 ca* RSprgr 4581 ' 9, pp 254-5 

580 mm Rocket Projector ' w- 

(SturembraeO mounted oo taalt: /rlf *vf.> Mu * eu “ of A **"*««n 12 

PaKpfVglV 1 . Htovuj f Ground, hid 

SJK C/34^ G “' * f/J 0 a? C ™i Gr Ad °JJGf L/4.2, 5l ‘ , 

420 mm (16.54") Howitzer called ' V J d h HEAP <PlS «**' ” 

b J the Germans Gam-.* USrter U d hwy A/C * hfl2: 42 cm *GrBe ^ p J32 

l ilTlXu^ om‘ 1 2 'm 16 ciiTi'r , A !Z 1‘ Itfil'tL ™ J d ,e*ii r - , %</ e '7'!Vh ,nd 

no, qU1 ,c on,/on, , ,on,c h Wy w.,w c • 11e dMi>r «»r, » h *e^oU»e r* "were «J I ed HwubTl «w«'*" ^ U ™ 


5«,PP 131-2 
5*. P 132 


/420 hwi. Cxeck and Rwasian Howitaera- 
42 cm Mrs(t) and 42 cm H <r) 


Same as above 


>■. p 132 


iaas»ii»ir 

viZXJZZ r~ s——“—*-——- 

5b, table 14 

1 9 • 


540 nKo f 2 ** 2 * ) Kemvy Hoaairxrn 

* f 1 " *«* »r Kerl &•»*, 

called alao self-Propelled Mortar M 4 \ 


■ 

Can be seen at the Museum ol Aberdeen 
Proving G Pound, Md (See also under PabsefX 


5a, p 133 «od 
Re t 12 




«l.3 Mi’lUH Mi»«w Ty H ”“ w J3f*K«d^GefSi** C * U * d: c - ,cb ®«* L/41 

“ ,, ™ d mou "“ d “ d 715 “ <«W* 28’) riffri nJj?,b„7h 0 »i ( ^ r T ,tlW) - 690 l*PP* 27-) *‘«. N.t. 1 Xd ,X», 

80 cn, d.til e« d b?f« U c A* M* Gu *'»’' GrtD “>*. which 1 p , 33 . R , ,. 

s!k? £ “ ^-.Katsi twri. j%.n », w «... .£”'** ■ 

s.i^.wsj^ssr y -aKasss s£fi ! Es3f“~ r 

■ iL*.'." 1 ^-"' <■-»:» ..a"“'' 0 "* * *' >*—— - *' “'•• - A^ptS. QtoaaG 

Akbrsvietin^K: 

Vlln^ VL*** 

. M?Mtchiae Piai Q j ; me, ^ 1 #f *^«diaty; lb^pouadfahl ■ 1 P« aecood: Hi High 

ZT :? 1 " T «•> 

o^,.s„ Abh« T „ Uon . tt Ib< <mi of . * *■ 


^5<. P 133 


U.ed HE .h»U: 90 cm G«,,, v Gcn.cc, which 
C«n be .ern at the Uwcm D { Abacdcct, 
Proving, Ground, Ut? 


, ^ P 133; Ref 12 
! * F.B-Portae, 
a Field Attr J IS* 
545 (194>) * 
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(Foe daflmltioa of lottery frag to tfe aet p 226) 
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i»«o T> “«« *«* dln<W4 


5*. (Aasnooisn 

Nitnrc PcftnismiWe Ekplow**).marked ia T«W« 64 
% »boT* •• Noo-t«l (Noo-GciatioouBj 

£ • (Nitroalvc^rin 

• Pcnmosiblc Explpaiveo), nocked in T«6h 64 46o»« is 

•« - Seau-jei (Semi-feinaoo utj 

, c . (GcUuaoaa P«r- 

E*plO«.».«), »aik«d in TabU 64 abort a. 
Gel ( Gei on nous) . . 

Tbe (AJ group included powdery composition* vitii 

* NG content noc higher than 5^ sod a deo*«y of about 
1.0. Wetter Ammoocabuait, * -Astralit, V-Detooic, W- 

•• Lignoair. V -Monachit aad V-Veacfaiit belonged to cbia 
froim. They were suitable (o» blasting *oft coal. ‘ 

The (B) group included partly jtclatinoua bur not plaacic 
compoaxuona contaiaiag 12-157, of NG-NC gel and had 
.1 d *? K T ?**>** 4-3. Vetter-Baidiuit A/V-Bavaric A 

* -SaJ.t-A and A beloved to’thia ,toup. Tb« 

fo ‘ ^ coal and rod inn/ 

The (C) poop included ^la.moua (piaauc) explo.ire* 
*h.cb contained about 30* of NG-NC |<f J, 

i-OTW- “> A, V-Barbant A, ’.-Carbonlt 

»eta .unable f« blaacih, bard rock. *’ * f ** 

a-J/.V' 5 5 : AVl*.J 7a ^° P * ra ** *'!*» 


ftBoffe listed in Table 64 (See previous pag«) • 


v 

Nota: According to Marshall v * « lit n ^ V 

“““« «Vo«Ue. cootaUad' a *[ jJ 2 ll i.' G S“ ,a eo *‘ 

cL? '3d' d no* tTe'i,:' “ «» tfc« the • 

b) it avoided the. fotmadon of ciboo^LJSIdda 

.. uodeaitabie bec.u,, o( itf hl(tl c ^i C1 '^ ,0O *‘ d ' wh ‘ ch 

became *^a “e"^* Vti ^**",*'* 0 ^ “ > «iW J 

iso,fstr**-* “ ^“x^ d 

SCkie *“ “° d Sp '« 0 **“«** S**»obopf. Dieaden 

TS» 

t 3 0932) pp 121^ ’ a, “ r “‘ J, • Lo “ d <«. * 1 (017).. 

jfsta Explo " f *' k Artie ««*i 

Sp r .n.«7“ < ******* 

a esfra’j, j52h*v<. w .«.. 

rid, A /g«{ p h ,T: sp ‘“ r “ d Schi —»««• xo- 

Spf ”*“ oH ' a^, submit.. 


SS.'JfSo^Sd sr£ SJ2£, *!!* - ■ 


sssssfiara 14 »■ 

c ^reace: Dnruel. Dacuoonaire, Pari* (1902), p 80B. 

4 / 

U 9 *'Ah^aif-to-a^ .olid propellent coclcct dereloped 

»*■«** X76 lb/ oTamil 3.7,^ 

diameter 8.3’ and aelocity (.11 burnt). 1,050 ft/aec. 

“SjiWJai'iWr* * <“*• were — 

a) Am nitrate 90 and ahiline tartrate (neutral) 10* 

B. fV . *7 j?” 1 *" 9 *. “>*; naphthflamine oral.re 6*.' 
Reference. Danrel, Dictioonairc, Pane (1902). p 909. 



JjWftf Sam 

•nd hydrogen. It. was claimed char the air abot fra^tie 
gun could break a 1; inch hoard at a range of io^Lterl 

Refwiea? 6 1 ** 7* °° l eHectiv « (See drawing bkinw). 

VtTOVVmr* G *~“ "■'■“* ;■ 

Wind Tunnel (Windkanal), Many wind eumiela rrn-~Su.il 

f “ p^fSJ at, *"* 

Jr?3K Sr. Mrh'Lt^ir ^ 

b> Superaon.c tunnel of ||VA at Kochel wa* capable 
ol JOM*,to a M.chnumber of A, 4, Thi* v«i the mighticaK 
•uperaooic wind tunnel ia Germany ^ 

*5*** Ib fw ballistic* of 

tomba belonged to LG2L» near Stuttgart. 

More numerous were wind tunnel* foe resting aircraft. 

They belonged to the following organ ix ad do** AVA at 

Gottingen, LFA in Braun*chwetg, l/a^ at ^ochen, LGZ 

tSLirfs^t rf * v \ « <*' * “ tiS 

S *' 8 “ lQ ^ameter)wa* under conaciuction at Otxtal 
in me Baranan Alps 

■ - Hi * h S f eett Tunnel*) 

Abbreviation«: See under Varplanc*, etc, 

References: 

I) CIOS Report (1945), PP 2B-47 

?fTl* n R c#c *rcb in Vorjd War U, I.Vitev. N Y , 
0947), 24-50, 131, 140-146 & 154-153d ' T 

Wlrs Cowvnmtd Gui donee Systwm far Ms si Us. See under 
Guidance System* for Missiles. 

**•1 .The nsrae given to synthetic toluene. 

“ l 9 * 1 ' L WCf ' the low 

freexmg NG, which was prepd by the oittation of glycerin 

previously bested with cooed 'sulfuric scid. to 150-160® 
and (hen cooJrtt. As the result of this besting, some 
polygljcerinea were formed which on nitration gave low 
- freezing nitropol vgly cert a a. 

Reference; Daniel, Dictionaaire, Pag a (1902), p 811. 


* 
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Wf* (Wtixfclpulver) (Cubical oc Prismatic Propellant). A 
flaked smokeless propellant in the fora of small rectangular 
grains. It was firet mooufd under the name of WPC/8P 
(Furfelpulver Cooscrvcrioa 1889) by the Veremigie K3ln- 
Rocrwetler Pulveriabrik in Rocrweil, Wurttamhcrg for use 
in tbe Army gun*. caliber 37 mm t 53 nun and 150 mm. 
The composition of VPC/89 •«* similar to the- Italian 
Balliecjce {Ref 1 ). 

Bars etc (Ref 2) fives the compoaidon of an early 
WP as follow*; NG 50, NC 50% and small quantity of 
DPhA, added. 

Brunswig (Ref 3) sivcs for VP used after WW 1- 
NG 38.5, NC 60, ceocrame; or acardice 1.0 and moisture 
0.5%. 

References 

I> J.Daniel, Dictionoaizr des Msri£r*a Explosives, Dunod, 
Paris (190 2), p 811 

2) £.Barnett, Explosives, Van Nosttsod. N Y (1919), p 78 
5) H^Brunswig. Das rauchiosc Puiver, V de Gray ter.' 
Berlin 1926), p. 136. 

WPC/CT-Sce under WP (biixfefpulver) 

W-Solm. Tbe name given Co Hexogen (RDX) prepd by the. 
nitration of K raechyleoeaminc sulfonate (See under Hexogen) 

Vtfrfaipulvar. See *p. 

GeschOts .See Tapered Bore Gun. 


X-4 was a fin*stabilized guided missile with a proximity 
fuzed warhead developed especially for use. by fighter 
planes against enemy bomber formations. 1c was propelled 
by a liquid fuel (Tonka 250) and an oxygen canter (Selbei). 
Some experimental models were equipped with devices 

called "Kraoich* and “Pudd" [ TM 9-1985 (1953), PP 
215-19 > 

V * 

X-Ray Equipme n t (Rttatgeneiaricbtung). A short description 
of tbe x-ray equipment manufacturing industry is given 
io CIOS Report 28-31 (1945)- 

*-*•*•* MlaaJlw*. See Rufcrscnlil under Guided 

Missiles- , J 

% 

X-SMI. See Tetan. 

* • 

ZM, m in 1899, constructed a metallic cartridge consisting 
of two compartments divided by a thin partition. In one 
of the cxxbp*Ttm<nts was a mixture of Cm carbide and Ba 
peroxide, while the other contained a dilute acid solution, 
Oa breaking the partition the acid readied with carbide 
and peroxide to form a mixture of acetylene and oxygen 
which immediately exploded. 

Reference: Darnel, Dicriocoaire (1902), p 814. 


Reference: Dnni^j, Dicrioonarre (1902), p 814. 

Zaits^uiyr (Time Fuse), called in tbe USA Safety o£ 
Blasting Fuse- See under Fuses in the general section. 

Zaifschourzsftzundar (Time Igniter Vith Fuse). See under 
'Electric Igniters, or Primers and also in Beyline-Drekopf 
(1936) pp 175 & 266-69- 

ZafMgaf't was a porous vinyl chloride polymer laminate 
rot use as an outside armor for tbe air intake tube (Schndrkel) 
as well ii for the periscope in order to prevent the detection 
of suhnarines by short waves sent from enemy planes 
by radar. 

The pores of ZclMgrJit ebncained nitrogen generated 
within the material by a special process involving the use 
of a substance known as "Porofor NFor this s mixture 
coosisriag oi polyvinyl chloride 95 and Porofor N 5% 
was healed in an autoclave at 1 30° and then the mass was 
laminated. During this process the Porofor N dissolved 
in the vinyl chlonde and reacted with the liberation of nitro¬ 
gen whjch formed bubbles inside the 'material. Each Schnorkel 
tube was covered with 7-8 layers oi the above porous 
laminate. **ch layer being separated from the other by 
interposing carbon black coated paper, which waa slightly 
conductive to electricity, [t was assumed that the incoming 
■koci waves from a radar generated convection currents 
within the carbon paper and these currents were sub¬ 
sequently buffered if not completely absorbed by the 
1 ami □«W*- Reflection of the short wave was thus minimized 
if nor complerely absorbed by the insulating mass. 

Reference: ClOh Report 25-18 (1945), pp 29-30. 


Zellpech. See under Rwjchig's White Blasting Powder. 
Zinn (Tin).Sec general section. 

m4Bl A T'A 1 ' 1 * to A.Sc««h a ch«,SD« ne - uod Schi««*t.((e 
(1948), p 4 5, tm.1 qu.ntitiec ol t ln , (0I o( „ li( ’ 

r*4uce«bl« compound,, •«« .ncorpotwrd in uru G«™J 
NG .mokcle.. piopcilmmi ,n otdet to prelect th. m.,de 
Ol gun barrels from\eresioq., ’ Iae 

L othrViV ‘J jTi r°7mi) “pp* “Si 

Z-5ioff C. An aqueous soJn of calcium 

- c 2T ,n u«*d 8 “*v e ‘ sp * i *« m 8 rr, 

m/pVm. * c «t»lytl, .. de.qr.bed belo- (CIOS l6- 

4 

Z-Slt>ff N. An aqueous soln of sodium permanganate con¬ 
taining 600 g of MnO per liter SR gt 1.4 at 20° v iu»d fr p -80° ’ 
Used »■ \ a liquid dta-iyss in liquid tockct propel Ian is to 
assist the decomposition of hydre/gen peroxide which served 
as s source of oxygen (CIOS 30rll5, pp 8 * 10). 

Nbcet Z-Stoff N was uxed in summer since its fr P i* 
-o**, while Z-Stoff C was used in winrer (fr p -22 ). Shea 
Z-Stoff C or N is used to decompose the T-Stoff (hydrogen 
peroxide) the gaseous products contain besides water 
vapor nod oxygen some small particles of manganese 
dioxide. Due co the presence of these particles, the gaseous 
mixture thus produced is not suitable for driving a turbine 
but can be used for other purpose* such ■■ in assisted 
take-off unita'aud in rockets, When it is necessary to obtain 
a gaseous mixture free of Wo0 2 the decomposition of 
His conducted by means of a solid catalyst, such 
a i described under MF-14. 

Z&lndar.See Fuze. 

Zundavsprer»®kaps«l-43. A separate cap and detonator 
asscnrbly designed for use in some A^T minea in con¬ 
junction with a till type igniter^ called Kippxunder 43 

•[ TM 9-1965-2 (1953)3. v - 

Zwndkroft.See Initiirvcimogen. 

Zundpotronansolx . $c? Cartridge Case Percuaaion f^t&er. 

Zundsotz (Priming Q>fnpoaiti®n)-See Primary and Initiating 
Compositions. 

• 

Zundachnvroe xundaf (Ignitei or Lighter for Fuae). Beyling- 
Drekopf (1936), pp 166-6^, describes several tyj>e* of 
igniters. Some of them are intended for use in firedait«>- 
free mines (fur Schlag wettfrirciegraben), while others 
for gaseous mines (fur Schlagwettergniben). 

ZvndstoHe odar • IniHotaxplosivstoffa (Priminju Igniting 
or Iniiiacing Compounds). See Primar> and Initiating 
Compositions. 

/ 

Ziindvarsiarkar (Ignition Intensifier). Ignition of a pro¬ 
pellant io 50 to 280 mm weapons was accomplished by. 
means ol a primer combined with an igniter' cotitg about 
7 g black powder. For larger guns, an extension, calico 
Zundveratiirker wan fixed in (root of the primer. This was 
filled with large grains of black powder and had a tenturi 
at the lorward^end io throw the flame the full length of 
the charge. There were also one or two small side holes 
u> ignite the rear ol the charge as well. 

Reference; CIOS 31-6B (1946), p ? (See also under Ignition). 

4 

Zuo*hrw]d#f Droll, See Progreasire Rilling. 

(Compo.w* l* n ,tet.-o« V timer.) 
are described m BeyImr'Drekopf (1936), p 174- 

Zwlschanlodimq, Z w| sch anssiwd lodur^, odar Zwisehatw 

(Intermediate Qiatgc or Boosrcr) is described in 
A.Stetibacher, Schieaa- und Sprengaroffe, Leipzig ( 19 33), 
p 352. 

Z wise ban twndaf. See Zvaschenladimg. 
ZwfschwnavndfadonQ.See Zwiaebenladuag. 
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VOCABULARY 
■ 0F i 

GERMAN ORDNANCE, AMMUNITION AND 
RELATED TERMS mm SOME 
»• ABBREVIATIONS 


- ! 


(I* cvliakorwHan with H. A. TUch end J. f. Houck of 
PlcatlnRj' Artanol, DSvm, Now Jotooy) 


Ahbau 

o / 

Abbilduag (Abb) 


■bbivtitm 

iMmnm' 

abdaapfen; ahdaaaCen 

Aixkift 

abckwcke* 

Abfall**ar* 

Abfetmo t - 

Abf*onmf*TOrtichciBi* 

****** 

AbgtdgsichJsv 
Ab|ia|iviibl 
Ab gt»€ 
abgissacn 

f 

•SkoftJico y 

Abkniacccs 


Abkowmtokx 


able Oh lea 

Ahkurnft| 

Ablag* 

AhUfStWag 

AbJeokaag 


"krift 


Abascm* dsi Rofctvs 

Ab& 

Abpnllcr 

Abprall visit «1 . 

Abpcodwct 

Abn»i»ak»opf 

Abcein-»cU«if| - 

Abrcift«.»cWa( 

AhcvissxHodex 


\ 

MiaiogCont); «UaflUtatU«ig< struct 

decomposition 

Ulaatrarioa; G|««; diagram 

to .ga* , _ 

to bff ai ofi; ccbk 
CO brake; stop 

to b«)ii off; dv/1ag*at«; 
finish burning 

to evaporate 
Drill 

to pull • trigger; lire 
Vaace acid 

Firing .. . 

Firing mechanises; release 
-eebani—(Mot) 

Discharge 

Jump; vertical jwap(A«y) 

Angle of departure 
Exhaust gases 

cp csft nett]; pour off; decant; 
•pray cbcio warfare agents 
to explode; go oft, fire off 
to decrepitate 

Deviation; potat o/ ahw<*z da* 
of firing) ‘ 

Sobcaiiber tube (G) 

SohcaJiber firing « > 

to cool ■ 

Abbreviation 
Do«p; depot 
Storage; deposit 
Deflritini; deviation 
Acceptance; decrease 
Acceptance ten 
Specification 


Bore erosion (G); (see Auabcco- 
nong dea Rohrea) 

Waste oil 

Ricochet 

Angle of ricochet 

Waste product; by-product 

Fuse-cord button (HdCr) 

Firiag cord loop(HdGr) 

Faae cord; lanyard - 
Friction igniter; ripcord 
ignite* 


Ah*«»g*nt#e*cheat 

Abacbeider; Abscbeidwugrvoc- 
tiehmdg 


abschleppen 

AbscrKieudvriaavcbine 

abacbleodern 
Abachme 1 sdraht 


Abachoitt 
Abscbriiguag 
Abscbuss 
Ab echos aro hr 
absehen 

Abspsitoog 

•bspreogea 

A b stan d 

Abstandslsdung HIS 


Absxandwerfen ' 
Abstmadxosdet; Radio. 


AnbnteUbabbhof 

Abteilong 

Abwehf 

* •* ‘ TTT- 

Abwebxgeachotx • 

Aboekrleochtseicbea * 
Abwejchuag(d«s Geschoi 
set) v 


Abweiser 

Abvctfcu 

Abwtff 

Abwtsrfbehaicer 
Abworfgerat; Abwurfvov 
richtoog 
AbirmbMairioo 


to shoot down; discharge; 
fire 

*to too . 

• 

Centrifuge; catapult (See also 

• Scbleodenaaachine) 
to throw with a aling 
Fviss wire; fusible wire 
lo grease; lubricate 
Sector; area 

Sloping; clopef bevel; tapef 
Discharge 
‘Projector (CVS) 
to see; aia>; take sight at 
Splitting off; cleavage; sepa¬ 
ration 

to blast; burst 
Distance 

* • 

Prepared hollow charge, • 

15 kg Heiogeo (RDX), equip 
ped wich three legs to pro¬ 
vide the desired stand off 
distance 
Pattern bombing 
Radio proximity fuse; ^ 

' VTfuxe 

Railroad yard - v <■ . 

Detachment; unit: « ' “ • 

Active defence; military 
’security 

• m _ * 

Defense gtro; AA gun 
-Alarm flare • 

Deviation; driftfProj) 

’ <;* ’ tT“ ’ • * . 

Cartridge case deflector 

protector 

* * 

i to drop; jettison 
Release (bombing) • , 

Aerial bomb container 
Bomb release mechanism 


Yscans desiccator 


Abvurfrauchzeichea 

Abwurfschacht 
Abwutfnchnrohr; Abwurf- 
rielgerat 
abxiebea 


Drop ammunition sued an 
aerial bomba, mines, tor¬ 
pedoes and some pyrotechnic 
items. -A 

Aricraft smoke signal (lit 
Drop-smoke-signal) 

Bomb tack 
Bomb sight 

to pull (a trigger); draw off 
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, Abzug 
Abxugsgang 
Abxugsschour 

Abzugvorricbtung 


TriggeT" ^ 

Trigger pull , 

Firing line;’lany*rd 
Trigger mechanism; firing 


. ' mechanism * 

Abtweigung * Branch; junction (RR) 

Acetessigutber; Ace tee tigcscer £rbyl acetate 


Acer saure 
Achre 

Adam sit; DM 
Adolf (Kteoae) 
Aether 
Ago 

Akaxin 

Alcja 


Acetic acid 
Axis; axle 


Annaherung 

Anpassuog 

Aorvifteichen 

Ansaucrung 

Ansaugung 

Anschlag 

Anschiesspsuone (See 
also Anwsrtnescbuss 


Adam si te; diphenyl amino chlomar sine H Eioschiesageachosa* 


406 mm coast defense cannon 
Sec Xther 


Anschluss 


Akkumulator 

Aktiengesellschaft (A *G ) 

Alarmpistole 
A1 arm sc b u aagerat 
AJav*tbu»rpaiiont 
Alkaiipicroee 

altalisch (alkai) 

Alkali till; AlkaUxhit 
Aik oho I (Aik) 
aiigemein 
Am boss 


Ammo n pul vc r 

Aoooo sal peter 

Ammoo sal peter - Spreogmit- 


Name of an aircraft manufacturing 

company 

Gum arabic 

Boat type runner placed under gun 
wheels for operation io deep snow;’ 
(also used as a swamp conveyance 
for wounded, etc) 

Storage battery; accumulator 
Joint Stock Company; Open Corpo* 
ration 

Alarm pistol; blank pistol 
Trip-wire alarm flare equipment 
Trip-wire alarm flare cartridge 
Alkalii - cartridge (oxygen 
breathing apparatus) 

alkaline * 

Alkalinity , 

Alcohol; ethanol 
general; common 
Anvil 

Ammonium; ammonia 
Ammonia * 

Ammonal 

Ammonium nitrate 
Ammonium nitrate explosive 


tel 1 

Axsorce (see also Zundhutchen) Paper percussion cap (toy pistols) 


Ampbi bieok ampf wagen 


Anfaogsdrall 

Anfangsdruck 

Aofangsgcehwiadigkcic 

Anfaagsladung 

• • 

Anfeuchtuog 
Anfeuerung 
An feuenmga sat z 


AofQhrungszeicheo 

Aagriff 4 ^ . Attack 

Anh anger (Anhh Aohangewagen Trailer 


Amphibian combat vehicle 

Office; post; employment; business 

initial twist of rifling 

Initial pressure 

Initial (muzzle) velocity 

Initial charge 

Moistening; damping; 

humidifying 1 

Combustible composition io a 

Hare cartridge; ignition 

Fulminating compound; 

booster charge; igniter train 

Quotation marks 


Anh y dr ie s i erung smitte 1 
Anker 

Ank ermine . 

Aniadufig; Primarladung 


AnJage 

Anlasser 

As 1 au fge s c h w indigke i t 
Aalegepunkt 1 


Dehydrating agent 
Anchor; armature; rotor 
Anchored mine; moored 
mine 

a 

Top (primary) charge of 
a blasting cap or a 
detonator; primer 
Installation; annex; 
plant; design 
Starter 

Starting (take off) speed 
Aiming point 


Ao ftchlussbahnnof 
Mschuss 

an set ten (das Geschoss) 
Ansetzer 

ansprengen • 

An ateek cnagaxio 
Austell winke I 
Anstoss 

0 

ansturtpeo 

anvisiereo 

AnVarmeschuas 

Anwendung 

Anzabl(Anx) 

Anrahl der Nuten 

Anceiger 

Anzui^der 

Arabib-gimuni 

Arbeit 

Arbeit age cchuts 
Armee 


Armecrevolver • 
Arsenal; Zcughaus 
Arsio 
Art 


Artiiierie(A) 
Arttllerie.letchte(A) % 
ArtiUerie,«chwerc (sA) . 

Arr i 11 cric, sch wer we ( s • A) 
Artillerieweaeo 

Axznci; Arzaeimittel 
Ain 

Ast der Flugbahn 
Atemgerst 

I 

Ather 

#♦ 

A(bylsrs indichl or id 
Athyldichlorsriin 

w 

Atzender Kampstoff 
Xtxn atroft 
aussere Ballistik 

auascre Veite(aV) 
Atmospfrstt (Aon) 

Atombombe 


Approximation; approach 
Adaptation 
Qall signal 
Acidification 

SuCtioQ . 

Impact; stroke; aiming l 

or firing position ‘ 

Carer»dge bsed foe 
adjustment fire and for " 
worming up a gun; warmer 
Joining; junction; connection; 
, something annexed; liaison 
Railroad junction 
Sighting shot 
Co (am 

Rammeft*caxnrod (G) 

% 

to blow up; blt^t 
Detachable magazine 
Angle of yaw 
Co Lli sion; f itqpul ae 
to attack; assault, charge 
to take aim; to sight 
Warcriing - up shot 
Employment; use 
Number; q uaotity 
Number of groove* 

(odes; indicator 
"* Igniter, lighter 
Gum argbic 
Work; labor; job ' 

Roving gun (Arty) j 
Army (a tactical unit * 

.above Army Corpi,. 
distinguished from Hcet, 
the Army) 

Service revolver 
Arsenal 

. Arsine (CWS) 

Kind; sort; variety; 
species; pattero; type; 
manner 
Artillery 
Light artillery 
Medium artillery ' 

(lit Heavy) 

Heavy artillery (lit 
Heaviest) 

Gunnery'; Ballistics (See 
. also SC'hiesswcscu) 

Drug; medlc&ie 
Doctor; physician; 

- medical officer 
Branch of trajectory 
Okygen apparatus (Jit 
Breathing apparatus) 

Ether 

Ethyldichloroarsine (CVS) 
EtbyJdichloroar slae (CVS) 
...Blister gasKTVS) 

Caustic soda (NaOH) - 
'.External Belli at i^a/ 

External diamlter^ED# 
Atmosphere 
AtoJ ic bomb 


// 
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Aufbao 


uiibtacbtfti mftmdwa v 
Aufhaochvng ' . 
aufbra aches 4 * 

j 

iurfbeansen - 
*«fbrecb«n ■ 
ta/doauca; eufdbnstaii 
Auffangavotrichtuag 
Aufford*ruog*»l*n*i ( AS) ' 
Aa (U <i ro B | <p<NWtt. 


Aafltdaai ' 
j^aAbtlicUttic, 

Aafnskmg 

Aufplatsen 
Aui«*tx * 
AulicUt| 

Auif*'Kl**4*Cicbo*» 

Adadil«||rBO*t> 

Ai^K^«citftd«( (AZ) 

A«^»dili|zu5(lcf'nit 

V«nc|fm«| (AZaV) 
AslicfOafxtPKjFcrt ohum 
Vtnofifw^g(*AZoV) 


A*i«p*Jtvpg 

■mfapr*.,*. 

Ao/ittckanoilioi 
a*f«eigca<U# Act 


Attftnr(fp«ok< 

Auftreffaiakal 

• . * 

Adto| 

AugeVJJcka- 
Augeohttck sxusdex 


• l « 


Au t b a q 

Atubauchaeg 

* 

Aaikm« 

AucU^htt 


AashlthaSg 

Aasbohneeg 


Acabmans des 

koMdctnai 


finilding up; structure; coper- * 
structure, } e spouse* <*od 
tottet(Tk> synebaeia 
to ntll op; puff tip 
Bulge; tvclliog 
to coattQM; iim up 
to effervesce - 

to break up; fat/n; open up' 
to evaporate 

Cel! signal 

Light armored reconnaissance 

▼chicle (See alAr Pester* 

« pah waged) v 

Detonating (base) charge oI • cap 
Solubility - • * 

Photographic picture 

to explode; buret open; blew up 
Rear eight; telescope mount 
Impact; percussion) shock 
Impact (pete «s»sjea ) projectile • 
Impact*percua tioo )ah ell 
Impact (percussion) fume 
Impact (percussion) fuse 
with delay ^ 

Impact fu*^ without 

«*•!*» * ;,v‘ ' 

to taew ia 
Splitting upfcleavagf 
(of compoundf) 
to blow (blast or force) . 


Semi fixed somunitioa 
Ac seeding hrapch(of trajectory) 
Thaw point 

Impact; collision v 

Terminal velocity; 


Impact pour, striking 
point „ 

Angle of impact; angle 
of incidence 
Elevator 


Ins ta n ta neous ooodelay 
fate; quick fuse , 
Instantaneous hue with delay 

Lacii motor (CVS) 
Construction; di amounting (G) 
Espen s ion ^welling; 


Yield; crop; output 
Deflagration without 
detonation 
Effloteaceace 
Bored bole; bore of rifle 
to burn oat rifling; erode 
Erosion of the bore (G) 
(See also Abaosxuag des 
Rohres) 

Steaming-out 


Ause in todernehmen 
AuafaJl 

Ausfuhrosg (AusO 

Ausgasg 

Auagicicbcr 

auagluhen 

Auaguss 

Ausguanmorsrr 

auabnitcn 

auslbscheo 

Ausloseeiurichtung 

Ausloaehebel 

auslostn 

% 

Auso abate lad uag ' 

Au*ou£*ufigskoefftsie^t 

Aaitciiitr, Fchiacbusa 
Ausnistuog 
aasschiesscn (Laof) 

Ausachoitt 

Aus*£hwit*ung • . 

austere BaJliatik 
Auaapr uag wink el 
Ana sto • a bach as 

Adsstotsea 

0 

A an total adung 

% 

Aaaatoaarohx * 


• va.ic^ii 

Auawabl 

■usw a Iran 


AuswaschfUacbt 
Abwecbsslban an 


rohr 


Auaweg 

Auaweicbuog 

A us we it 

Auawerfec 

Aoawemmg 

Auswjtteruog 

auatiehen 

Aoatieher 

Autofrertage 

Automat 

autoroatische Mine 
automati aches Gewehr 
Axe; Acbae 

AxetylenaaucrstoH- 

beeanet 

Aaot; Stick srofflN) 


Taking apart, a (Zipping 
Precipitation; falling out 
Design; model; execution 
Exit; departure; start 4 /• r 

Compensator; equilihrmeor ' ’’ 
to .anneal; to ignite 
Lip; spout; casting 
Lipped mortar 
co temper; harden 
to extinguish; put out (fire) 
Release mechanists (boobing) 
Release lever 
to uncouple'; release 
Sec Sonderladuog 
Utilization coefficient; 
efficiency 

Stray shot ?. 

Equipment; aims meat; outfit 

!o wear out the gun; to score 
the bore \ ' 

Cut; notch 
Exudation, 

External Ballistics . 

Angle of reflection 
Smoke canister ejected from 
projectile 00 burst 
to expel, eliminate 
Expel ling charge of * 
projectile; burster . 

Ejecting tube; torpedo 
launching tubs 
Desiccator 

co weigh out;, call brace* by weight 

Choice; selection 

to roll out , *. 

co anneal; roast 

Wash bottle 

inter changeable 

R cmtfea hlr (fetevchaagea ble ) 

line* io a run 


Way out; outlet 
Deviatioo; deflection; detour 
Proof; evidence; report 
Ejector (Ord) 

Valuation; ▼aloe 
Efflorescence; detection by odor 
to extract 
Extractor (Ord) 

See Ealtstredtung 1 
Automat 
Automatic mine 

Automatic rifle; submachine gun 
Axis / 

Oxacetylene torch 
Nitrogen 


Baba 
Bahabof 


Port aide' 

♦ 

Way; road; railroad; trajectory 
Railroad station 
Psyooe^Set also Seirengewebr) 
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Bajonettyetbiadung 
Bake / 

Bal ken 1 alette- 

Balkenwage 

belli* tocher fieiwert 

bailistjgcker Pendel 

Ballon 

Bindrlier 

Bar 

basiach(bas) 

Batierie 

Bauart 

• 

Baujahr 
Bauxnrgrsd; Be 
BaurnwollabfaiJ 
Baumwolle 
Bauaoldat 
Beamier; Bea&te 
Bean a pr uchung 

Beefier i 

• 

Bedienung 
Bedrock ung ' 

Bcfrhl 

% 

Bcfeucbtung 
Beg Je Haiti Her ie 
Beglcicge achats 
Bfhaltee 

Betiarrung aeermbgcn 
Beheizong 

Br hr I famine 

Bcihefc 


Beihilie 


Brio ■ / 

Beiapiel - 

Bcisszangc * 

Be 1 crag 

fleiwagen(Beiw) 

Be i wan 
Seize 

Bekapselnfder Pauooeo- 
hulsen) 

bekapselu Holer 
bek upf ern. 

Be laden; Beladuor t 
Beiageruog , 

Be I sgeruagsgeaebutz 

Beleucfatung 

Brlgicn 

Belufiung 

Bcnxin _ 

Benzol y 

Bcobachfuosgam ioe 
B eobaebtungspatron e< BP atr) 

Bet>latruog(d«a Zondets) 
Berg 

Bergen; Bergbd*h(Bgb) 


Bayonet joint 
Beacon; navigation guide 
Beam gun carriage 
Beam balance 
Ballistic coefficient 
Ballistic pendulum 
Balloon; carboy 
Bandoleer; shoulder-belt 
Bear (One of the tankaXSee 
under Panzer) . 

basic 

Battery*Arty); accumulator 
Type of construction 
Year of construction 
Degree Baume; Be 

Cotton waste; cotton I inters 
cotton - * 

Soldier in a construction unit 
Official; civil servant. 

Strain; straining 

Beaker _ < -* 

4 

Guo squad; gun crew; service 
Printing; impression 
Order; command 
Moistening; dampening 
Accompanying artillery 
Accompanying gun 
Container; gasoline tank - 
Inertia; fore* of inertia 
Heating *'• 

Makeshift mine 

Supplement (The word is some¬ 
times used in titles in journals 
such as Xolloidchemiacbe 
Be* he he) . 

Help; assistance 
Supplementary (increment) charge 
(such aa in don-fixed 

a 

ammunition); booster charge; ' 
ignition charge , f - 

Leg --v ' 

Example 

Nippers; junebers 
ContribuAn; share 
Side car^ 

Coefficient 
Corrosive; corrosion 
Priming(of cartridge ctseV) 




Primed cartridge case * 
to copper 

Loading; charging; load; cargo 

Siege 

Siege gun 

Lighting; illumination 

Belgium 

Ventilation 

Gasoline 

Benzene 

Observation mine 
Cartridge with a amok* producing 
projectile used for adjustment fire 
Fuze cap. 

Mountain 
Mining r 


B czger-M iaebung 


Bergge t cb (itz( BG ) 

Bergmann 

Bergwachs 

Bergwetk 

Berg werk aprcngmirtel 
Bergwerter ' 

Bergwolle; ikeinfladba 
Asbest ' > 

Bericbt 
. Bernstein 
j^ernsteinejiare 
berittene Artilierie 
bersten 

Berucksichtiguag 

Beruf 

Be a* lx 

Beasczuog 
. Beaaczungsheer 
-• Beachadigung 
Beacbaffuxig 


Bcochaftigung 

beacbieaaen 

Beacbiiasung 

Beacbuas(Bs) 

Beach usspatrone(BsPatr) 
bescKuas-sicher 
besebutzen 
Beseiersceg 


beaondera(bes) 
bespanntes Geschuta ' 1 
Bessemerstahl 

Be Bland 

* * 

Bescandigkeit; Subilitat 
Bestatigung 
Bestimmung 
bestxeichcodes Fener 

0 

/ 

Bcstuckung 

Beton(Be;Bet) 
Betonbombe* BrtB) 

Bcton booker 

*■ 

B ctoegranare* Betgr) 

Betontung 

Betrlebaaniaga 

Becriebabervicb 

Bettung(Bett) 

a 

Bettungsgeschutz 

Beutp 

Beutegescbutz 
BeuteJ - 


Berger-Xype smoke agent (Zo 
duv 40 and hezaehloroechene • 
60X) . . 

Mountain gun (See also 
Ge bi rg*£«rsch Ut z) 

Miner 

Mineral wax; ozocerite 
Mine<coat, ore, x?tc) 

Mining explosive 
Damp (Mining) 

Minet.1 wool; »*be.io. 

* f 

# 

Re port; notice; information 
f Amber 
Succinic acid 
Horse artillery 
to burst; explode 
Consideration; reggrd 
Catling; occupation 
Stemming; tamping($ee also 
Verdammen) 

GiiTixon; crew 
Army of occupation 
Damage; injury « 

H Procurement*A division of 
Heereswaffeaamt in charjtt 
of procurement of amterinis 
and finished articles) 
Occupation; business \ 

to proof firq; to cannonade 
Bombardment 
Firing-shooting; proof fire 
Proof round (high pressure) 
bulletproof 
to protect 

Footbridge; hasty trestle 
(named after General H. von 
Beseler: 1850-1921) 

Army of occupation 
especially;, singularly 
Horse-drawn gun " 

Bee seroer steei - 
Stock; (supplies; equipment); 
inventory; strength 
Stability (See also Haitbarkeit) 
osxiummtiOD 
Determination 

ft 

Grazing firo(ArtyXSe« alw> 
Scrichfeoer) 

Armament*AC or «TkXS*e also r 
Bewaffnung) 

Concrete*made »«b cement) 
Concrete bomb 

^00creee pillbox- —____ 

Ant icon crete sbell(See also 
Th"i)rste Baton) 

Concrete turret*Fort) 

Plant; works 
Limits of operation 
PUtfotm(RR G); base (Fized G)| 
foundation 

Platform gun 1 

Booty; captured materiel j loot 
Captured gun 
» pouch 







> '.1 


C«r 


Beutelkartuscb* 
BewiifuoBg ■ 

W«((Jjd) 

b«*eglicbe* Gaschatz 
bevegliche Scfcoib* . 
bcircglicbti Utaebbes' ‘ 
g«w«hr ' 

Bewcgungsktieg 

Berirk(Bvx) 
h«aiehumi«flrif(b4ap}" 
Berog - 

WxiS|iich ’ 

Bild . ' 

bildsam 
tfUdung«W*mS 
Bindaoiitr*! 


RiaitfMoiw)! 

Biwsk 
bla*k 
hi*she 
BU«*agn/f 

bS«MDxi«imii*f (AnpUiotf 

Blair 

BlJftrhrti 

Blanc h«opu2«vi{ DIP) 
BUokntttxCBlK) 

Blaupaus* 9 - . 

DIiuiakc 

Blech 

Blsckhdcbs* 

B»*r 

bleicken 

Bl.iirakt * . f 


BUwdbombs 

Blend* 

0 leadkotperf BX, 1) 


blind * 

Bliadgaager; &©d**k*epi«f 
bliodgelsda* 
bii»d|«Iad*m« Gcaaate - 

Blinkgats*; Bliakfawy* * 
Blitzkrieg 

aii**licb rbo «» fct ; BJitxiichc- 
cylindiiscbe Bos»b*<BLC) < 

< 

Blicz^chMs 

BlockveiscUsas 


Bod*u labwehr 0 
&<x*«*aalsge 
Bodegas! acHagajfodr 
(BdAZ) ; 


Pwpfllaai change » a bag 
Armament; equipment 
mobile; Aovablc; fltiibif 
- FleribIt gw* 

Moving target 

Mobile'Htiibic 1 mn- * 

chine tun 

Mobility; HM«av«ribiJity 
Mobile ««i{ar« 

Vtaiibiioo (Miaifl|)* 

. District ^ 

respectively; ex 
' D*tuo; reference; relation 
referring to; with reference to 
' figure ’ 

plastic; flexible; ductile 
Heat of (oivetuM 

v <• 

Blading ageac meterial; 
adhesive * 1 

Dinirrofol sen* 

. Bivouac . . 

bright; clear; smooch; blank 
Meed weapons; onnes blanches. 
Oouf attach; cloud |ii attack 
Vcsipus* ag«vc(CVS)* 

Leaf; blade; sheet 
Lamia*; leaflet; fUke; lamella 
Rectangular flake propel last * 
Blue cro ax( atero uta tors XCVS) 
Blueprint 

Hydrocyanic eckKKCNXCVS) 
Sheet octal 

Sheet octal container; tin Can . 

Lead 

to bleach; whiten 

Lead wirefuted for decopperiag 

$vo tube) 

Lead bullet 

Lead-jacketed bullet 

Daule boob 

Goo mantlet; gua shield 

Frangible glass smoke grenade; 

gUaa bottle grenade 

Smoke-screening fir^fArty) , 

bliod; dull; inert 

D*d 

loaded with blank ammunition 
Blank shell 
Signal lamp 

Blit* war; lightning war 
Photo/laah bomb;.photographic 
flash bomb, cylindrical 

f 

Lightning protection 
Block action; block-lock 
Gebmxi; **rth; bane; container . 

bomba (suels a* described 
ia TM 9-IW-2, p 1T7) 

Base delay-action fuse 
Geouod defense; AA defease 


Bodenkan»tfr der Grasste 

t 

s 

Bodeakaomer 1 ad un g 
Bodenk ammers ebrapne 11 
Bodenkanzel 

•te 

S ‘ 1 

J "’ Bodeakappe 
Bodenkxepicrer* 

Bod e n la f ette< Bo la) 

Bod tap latte 
Bodetuahd 

Bodemcisterfder HuUe) 

% 

Bodentaag<det Patrpoen- 
hiilse) 

Bodeo rchwans • 


BodtBtiutxr j' 

Bod co tie I 
Bodeosuadcr< BdZ) 
Bogan 

Bogeascfeuss 
Bogenspi t*e 
BobigffKbori 


Bohr lad tang 

Bohr loch; Uinmrohr 


Bohrpatmoe 88 (BhrPntr 88) 

Bohxpatrooc 02<BhrPerr 02) 

• * 

Bohip.uoo. 28 (BhcP.ct 18) 


Boh rung 
Bolaen 

•• 

BolxcabJcch 
Bo Uen buck's e 
Bombard 

Bombardienmg; Bombarde- 


Bombe in Felder einge- 
teile 

Bomb mil Verzugszcit 


Grduod istuilatios 
Baae percussion bust 


losumg 

Bombcnbimde longer 

BombeufaUkorre; Bomben- 

Hugbfiha 

Boobenkopf 

Bombenlamt 

BceaS^aachacbt * 

Bom ben splitter 
Bom ben torpedo 
Bo® beating er; fiotabengal- 

Bombenviaier; Bot,b«axieJ- 


Base chamber; tear burster 
of a projectile 
Base chargefAmmo) 

Shrapnel with rear burster-*^—* 
Bali turret; ventral turret 
(Ap) \ 

Base cap; bottom place 
Dud 

Ventral gun mount (Api 
Base plate (Mor) 

Flange; rim 

Spilt base; ruptured base 
(of « esse) 

Rim(of a case) 

• 

l ^ 

Tail(of a botch); 
hreech et>d; breech ringfG); 
butt assent by (MG) 

Outrigger support (G) 

Ground target . ' 

Base detonating fuxe(BDF*) . 
Bow; arc; beod; curve ' 

Curved, fire; high-angle fire ~ 

Ogive (Ammo) 

APHE projectile (HE charge 
exploded after the armor or 
concrete was pierced) 

Borehole blasting charge 

Borehole 

Blasting cartridge; prepared 
charge; demolition charge 
Demolition cartridge type 1888 

(containing picric acid) 

Demolition cartridge, type 1902 
(containmg 75f of TNT) 

Demolition cartridge, type 1928 
(containing 100j of TNT) 

Bore; caliber 

w n p«a; striker; firing pin; 
crossbow bolt 

•/ 

Washer; rosette (Arty) 

Compressed air gw 
Great gun; bombard 
Bombing; bombardment 

** \ 

Bomb 

• % 

Segment baujb; fragmentation bomb 

.Time bomb 
.Bomb release * 

Bomb cfoster carrier; cluster 
adapter . 

Bomb trajectory ’ 

Bomb nose 
Bomb.load" ! 

Bomb fack 
Bomb fragment 
Torpedo* bomb 

Bomb carrier; bomb rack 

% 

a 

Bosib sight ». 
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A 

V./ 


Bom bens under 
Boot 

Botdelung 

Bordkanotic(BK) 

Bordlafette<BL) 

Bordksod Fackel, weiaa 
Bordmunitioo 
Bordwaffen / 

- Borsaure. 

Boschuogswuikel 
Bouteille; Flaacbe 
Boxe » *\ 

Braod(Br) 

„ Brand bombe<Br&) '-. s 

BraodbombenbundeJ 
Brandflascbe(aucb as 

'/, and \ lit*,) 

Brandgcacboaa( BrG) 

• 

Brandgr anatc( BrGr) 
Brandgraoatc ait Leuckt-. 
spur (Brgr mL'apur) 
Brandgjanate oboe Leucht- 
spur(Brgr oLfoput) 

• 

Brandy ernge echos a 
Brandkuchen 
Brand locb 

Btandmirtel; Braodstoff 
Brandmunitino 
Brandpannergr anace< Brpzgf ) 
Brandpieil 

Brand aatZ'Brandreug 

8 rands prenggranatef Brsprgt) 
Brand stab y , 

brand wirkcad • - ^ 


Bfau&kobJe 

Brian ieroog 
Bra innate in - 

BrsuQptjJvet 
Bra use 
Brechung 
Breite. 

Breitenieuer 

Breitenstrduoag 

Brmnss 

Bretnsrohr ' 

brrnnbsr 

Brenadaaer 

a* 

Brenageaiisch 
Brenage senwind xgf«i< 


Bomb fiute 

Boat; bult(of a flying boat) 
Crimp; ctimping 
Gun on ship or airplane 
(foa mount on ship or air> 
plane 

Beach flare, white 

Aircraft ammunition 

Aircraft armament; tank 

armament 

Boric acid 

Angle of slope 

Bottle ’ ' 

Submarine pen ^ 

Fire; incendiary; gangrene 
ineendinrydne) bomb 
Cluster of incendiary bombs 
Frangible incendiary grenade; 
glass bottle ioceodiary grenade; 
"Molotov Cocktail 1 * 

Incendiary bullet; incendiary 
projectile \ 

Incendiary shell \ 

Incendiary abell with tracer.. 

Incendiary shell without 
tracer 

*■ 

* 

• * * 

Incendiary bullet 
Incendiary composition 
Vent; flash hole; flame 
passage , . 

.Incendiary Agent 
Incendiary ammunition 
AP.Inc projectile 
Incendiary arrow 
Incendiary composition; 
Incendiary filling 
H E-Inc projectile 

Incendiary rod (used for 
destruction of documents, etc) 
incendiary . 

Liquid used in recoil mechanism 
Lignite; brown coal . 

Burnishing; browning 

Manganese dioxideflit Brown 
stone) 

Brown powder 

Effervescence; shower * 

Breaking; refraction 

Width 

Sweeping fire 
Sec Qucrstreuung 
Brake; buffei(el»o k Rohrbrem»c) 
Brake rube 

combustible; burnable 
Duration of burning; burning 
ti«ae<Fz, etc) 

Liquid combustion mixture,' 
such as gasoline 
Baa sag rezr<Fi, 


Brcbaschluss 


l 

End of burning 


N°v 1 *° w - Dorab «'*«. v-2. Vikio. P fC „, 
y ( 19541. pp 9-14 chr .bore word i. u .,d £. lil oid 
rocket* to ..joify t h e momeo. of di*.pp,„ lnce ol 

tnm lhe tBil oi ■ f<,ckel Eo*li»h 

term .11 buret” „ ool co «ect, bee.o.e at BrtL.ch- 

! “*’ cooa.de,able quantitie. of fuel m.y .till be left 
id tbe tuuci. 


J v A k *t 

Brenostoff ’ 

Breonsunderf B Z) 

» 


t 

Bren neunder 24 

Btfor-, 

Brenecatechin 
Bfencwcinsdure " i ^ 
Brectstuck&tne 
brisantcr Sprengstolf; 
Briasnaspreogsroff . 
Briaanz 

Briaanzgranatc * 

Brisan xmun irion 

Briaaneschrapnell 

Briaanzsprengstoff; 

BriasnkpuJyer 

Brotqbencylxyaaid^^ 

Bromzyan 

Bruch 

• 

*' 9 

Bmchla&dung 
Bruchprobe 
Brucharuck; Splitter 
Bnicke 

Bnjckengluhxuoder 

* 

9 * 

Bruckeoxunder 

Btumbar 


• % 

Bi uno N Kan one 

S' 

Bruseschitd 

Brustwebr • 

Bruttogewicbt 

B-Stoff 

Buchsc(Bu) 

BocbsefBU) 

Buchsenbaadgfaoste 42(*> 

Biichsenkonserven 
Ouch scop uiver 
Butf ; 

Basel 

• 

Buggeschyt* 

a 


Fuel; gasoline; Diesel 
fuel; combustible 
Powder-train t&Lt (Sh); 
iimb Tuze(HdGrKli« 
Burning fuze) 

Friction type igniter ' 

{4Vi seconds) -A 
Pyro- A . • 

Pyrocstecbol 
Pyrotartaric scid 
Pres sure-board land mine 
^High explosive; disruptive 
(beisaar) explosive 
Shattering powel; briaance 
High a«piosa»s(H E)shelJ 
HE ammunition 
HE shrapnel 
. ^ f *** n| powder 

Bropjbenzy icyanide(C¥S) 
^yaoogc^Woat deCarS j 
Fracture; foptWe- crash 
- (of a plane) 

Crash landing 
Breaking rest 
Fragment t 
Bridge; pfotform 
Electric(bridged wire, of 
blasting cap (lit Incan¬ 
descent bridge-wire igniter] 

. Bfi dg*-wir* igniter; eJcctri. 
blasting cap 

Grizzly dear (SP weapon) 
(See ■fcadcr Panzer in des¬ 
criptive part)' 

280 mm Railway Guo (See - 
t under Weapons) 

Breast shield (G); cheat 
protector 

Breastwork; parapet 
Gross weigh* 

Bitans cetoo( CVS) 

Pushing; jack; socketfRad) 
Shotgun; canister; tin can;' 

‘ rifle 

> Norwegian,bos typc.hand- 
grenade 42 . . 

• Canned food; canned ration 
Rifle propellant , 
‘Bow;*froot; nose 

Trigger guard 
,Bow gun; front,gun 


f 
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Oust* 


C*?ti»*gnu«0 

Ce -St*« 


Cb*wi* 


fk#Miac^«cki«i»cWf ♦ 
2iAd« 41(CMZ 41) 
ckwmiaebet Lie* 


chifbisraa 


(Clark I) 

CkJbciutpmm»lrt«l 






Chlorga* 

Cfcfeffca* 

* Ch Utrfcohlwoxrd 
Oderpikri* 

Chlor sal foesaur* 

« £hiotv;u»yldichJof*rtfa 
Ch lorv* w»«r* u>f f »* w« 

Clark 

Cy*a Clark 
Q5ii«m«k*io#(cioicl 


FraMtnM g 

Buna tue; synthetic rabbet 
drs 

BW; lit; btiodlt; tlliuct , 
Bundle; ciusrertbombiag) . 
Cotcftw emplacement; 
coocrctc pillbox; shelter; 
submarine pen 

varicolored; bright; daxxlmg 
Aeftutitito littd for Butkxttr 
tc hi eaten (<Tf) (lit Multicolored 
croat «0a«aitioQ)(CVS} 


Dxehlake 
v Dtmpf 
t Diapiti 

Dampfmaschiae 

Dempfrohr 

Dampfiptflonai 

DamcJiucig 

D«uerf«otr 

% 

4>*u«rprDb* 


croaa tffl*«oitjoo)(CWS) r ‘ 

^olittwai firing of difitrtiu poi* 

too gates from separate guo*. TVe Dauerprobe eiues Laules 

*•«» *»*d »tr«ya mixture of Viise Dauersch ut if truer 

**•**» G«i bkre«* H a*d Gruxkfeox, Deckblnttebc* 

•omedmea together with Biaokrtu • Deckel 

or Schwseakrevs f CWSl .. 

multicolored smote •" Oeekuug 

SWiiai wwh HU ead cKmlcaJ . _D»<skuftgfIc«b _ * 

shell Degen 

Compass , Dvbauag 

Tahe; v*t Deich 

Dtaolirraii 
^taoatMfM; voo dei 

Ctsritfmib Lafett* nebmva 


shell 


wtth HE end chemical 


Cyanogen brtjeaide<CVS) 
Streajtlsaed shell 

Highway 


Chemical warfare agency CVS} 
Chemical-mechanical ignite* 41 


Chemical warfare(CT) 

Chemical crash ignite* "Back” 
to cipher; cod% 

.. Chloremiae-T (CVS) 

Diphea 7 |ch lorar sind<CWS ) 

• \ * t % 

^ Chlorate nplocirc 


eofKiow(CVS) 

Cyanogen chioride<CfS) 

ChJ^iae gnafCVS) 

Chi id anted lime (CaO0,)(C¥S) 
Phosgene; carbooylc blot 1de{ CBS) 
Chioepifctia^CWS) • 

* . CSlocsui/ooic scid(CVS) * 

yewi.ite<CVS> ,, 

Hydrochloric' acid 
Set Qlwauidttnpfitoff 
See Cyaachlorasiahsmpfstoff 
Type; pattern; brood (See also 


Cyaaeblocaraiafcamyfgaoff 
(Clark U) 

Cymwaivrrawff - 


Account 

Cone 

- Dipheny Icyagarsi 
(See also $ctr*%r. 

Hydrweyaase acid 


* 


Da^h 

Pachkoc* 


Kao* 


Dcaitriervag 
Detooa tioo sdruck 


keit * 

* *\ • 

Detomtioottr a p titm 


.., 


Detooacioo swell) 

Detonator 

deafen 

Deatge echo* s(D« 
Gesch) 


Petuparrone<Dea<Patx) 

t 

DeatachmarkOHO 

Demung 

Di?hte; Dicbrigkeil 
Dichtpog 

Dicbtaagsdechal 

* w * 

'Dieheaagsp latte * 
Dtchtaogeriag 

dick 

dichwaadlg 

Dieottwaife 

‘ Dielykoiaierat-Bltech® 
poWet 


Turret hatcMTk>- 

Vapor; steam 

Damper; flash b»dftf(G) 

• / 

Sfeaa eogine 

Steam pipe 

Vipor pressure 

Preparation; production; 
manufacture 

Continuous fixe; automatic 
fire; fire for effect 
Rciistsoce teat; continuous 
teat 

Endurance teat of a barrel 
Sustained or automatic fire 
Top wad; user shot wad 
Cover ' ^ 

Cover; shelter 
Foxhole _ ... 

Sword 

Eitrosion- expansion 

Dyke . i . 

Demolition 

to disaMuat a gun 


Demountable projectile 
x Dcoi (ration 

Blast presaiat "* 

Ability to tranamit detooadoe 
throughout the any of ah 
explosive, as determined U 
G*tm*ay by the " Four-Cartridge 


Velocity of detotmtioofexprexsed 
in sKtrfi per second) 


Temperaeurv \jf detonatioo 
Ability to oaaamit detooatioo 
by ta/laeoce from one cartridge 
to soother placed some distance 
•way (sa determined t>y the Gap 
Teat described in the general 
section) 

Same as Explosion awe Ue 
Detonator 

^to indicate; explain; interpret 

Ptojectile giving on a burst a 
cloud of polored smoke aerriag 
as indicator; indicator ptojectile 

* Indicator cartridge(aach an for 
grenade pistol) „ 

Sex Reichamatk 
Inteiprttaeion; explanation 
•Peoaity 
Packing; 

joining; obtwulot 
Sealing cover(Sec also 
s Hiesadeckel) 

Obturating plate • J 

Obturating ring; gig-eheck ring' 
ehick; danxe,,>‘ v*» 


thick*walled ‘ 

Service weapon/' - v 

-ti 

Di ethylene glycol <i ini Grace 
(DEGDN) flaked propellant 


. t > * 


a *• 






‘ > J - 


- -- -- -i - 


\ 


v i 


Get H2 


P^Fkoinitracpulver(Dig P) 
Dipheny Ic *• I star eio 
Diph enyl cyan again j 

. i 

Diikwhiodpsatie 

0 

Dobgermt 


Docht 


Dolch 

Dooaficpaczone 100 g 

• 4 

DoppelbOchae 
Doppcllafette 
doppf4laafig 
DoppeUiinder<Dopp Z) 


DEGDN propellant ( ' 

See Chiorarainkampfatoff 
Dip beny] arsine Cyanide, called 
also CyanchlorarsiokaopfaQyff 
Hand grenade i© the form 
of a disk 

Launcher for firing •imul- 
taoeoualy up to'65 rockett* 
such as Taifuo(TM 9'1985-3, . 

P 223) 3 

Wick 

Launcher for 150 mm rock eta 
(15 cm Wurfkorper 41 Sprcog 
•Xd Vivfgranate 4INb) 

Dagger 

Deovolitioo cartridge with lOOg 1 
*of Doosrite 

Double-barreled title 
T^fo-barreled mount 
double-barrel ed 
'Time*and percuaaioo fuze (lit 
Double action fuzeh combination 


fuze .. , 

NbJe; f m which contain. > powdet-trwin ignition tlcaut >• 
called Pulvcrhrefinzundet 


. Dors (Kaoooe) 

J 

• 

Draht(D> 

Drahtoetz 

Drahtrohr ,V 

Drahtschere 
Drahtzangc 
Drall • . . 

% 

• * 

(gteicbblcibender Drall) 

(zaoehmcoder Drall) 

• • 

^ • # 

Drallahweichuog; Seiteaab-t 
weiebuag • 

Drallange . 

Drallwiokel 
Dfallznge 
Draag— 

Dfeh- * . 

Dr eh bank 
Drehk-uppel ' \ 
Drehacheibeniafetet, 
Drehruro 

Drcbveracbluaa i 

Drebzabl . • *' 


Drehzablmcs ter 
Dreiacbsiafette 
Dreibein; Urrjfait 
DreabeioJxferte 
Drgiergemiach 

“ > 

Dreifacbzuader 


.Dreifuaalafatte 


k) 


Same aa Sevastopol Gun. called 

also Gustav Gcachntx 

Wire 

Vire net; wire cneab " 

Vixc wound gun barrel 
WUe cutters 

Plieia(for handling wire) * 

Rifling twist (in a gun); spin (of 
a ptojectile); pitch of rifling < 
(Uniform twist) N 
(Increasing twist; progressive 
rifling) •' 

Drift (due to spin of projectile) 

a 

• •* • 

• 

Length of twiagrilling) > 

Angle of rifling;.pitch of rifling, • 
Groove a (Rifling). 

Throng; pressure; impulse 
Rotsry; rotating 

Lathe » 

Revolving cupola 

Gun carriage on'turntable . 

Revolving turret 

Revolting breeqh mechanism 

Number of revolutions per minute 

Tachometer V 

Triaaisl mount. (G). j • 

Tripod 

Tripod gun mount 
Triple imsture (gasoline 50, 
benzene 40 sod alcohol 3050 
Triple-action fuze; combination 
fuze (superquick, delay and 
rime) 

Tripod gun mount 


Drilling 


Drock 

- Druckboizen 
Druckfestigkeic 
Drock knopfxiioder 42 

. i 

Druckkugel 
Drock welle 

Druekzunder J3(DZ 35^ . 

** - f 

D-Stoff 

Dumdum Geschos^(DdG) 
Duok elkammcr 

diino ^ 

Ducat * 

• f 

' » 

durchbrechen . 

durebbreonen 

Dur ebbrue hkaapfwagen 

/Durcbdringung . 
durch laden 
Duxchmesaer (/) 
Durcbschieaacn; Durch- 

acboaa , 

Durchschlsg 

• V / 

Durchacfalagkrafi 

V 

% 

Dutcbacboitt 

■ 

Durchachnittpsnzerstarke 

Durchtriinkung 

Diiae (Dh) 


Three-barrel ed*b tin ling gun, 

^ usually with two smooth bore 
and one rifled barrels 
. Pressure; compression; print 
Buffer bolt 
Compressive strength 
Pushbutton socket igniter of/' 

.. *o*P *g»i«er> pstfera 42 
Land mine, operated by 
pressure 
Pressure wave 

Pressure fuze; pressure igoitei 
push igniter, type 35 » 

Di^cchyU&lfste(CVS) - - 

Dumdum bullet 

H. 

Darkroom 

thin; dilute; sieger 
Vapor;'haze; smoke; fine sbytj 
•mall shot^duost shot' 
to bryak thrptigb; pierce . 
to .burn out 

• 

Land cruiser (lit Breaking , 
through combat car) ^. 
penetration ’ ‘ 

to ioadfs magazine or.6eU) 
Diameter 
Perforation . 


Duscnjager 

DUaenrohx 

Dhxenwaffe(DuV) 


Dynamiigescbuta 


Penerrarion; filter, screen; 
punch; carbon copy. . 

Force of penetration; 
perforating power 
Average; mean; cross .section 
. Average thickness of armor ‘ 

• Saturation;- impregnation 
. Injeetoiy jet; no|ULle;gveoB 
(Rocket) • 

^ J et-fighter plane ' V 

Blast pipe \ 

jet-propelled projectile, 
such as Paftxerfaust (lit 
Vent weapon) .• 

* Pneiauatic gun shckKicig 
.projectiles filled with dynamite 


* 'i. . 


E-IOO( Panzer) 
‘1 

Ecke 

Ei (pl Eler) * 

. eicheo 
E*cliVflg> 

. Ei erhsodgranate 

Einabzdg 

Einljacberung 

Ejnbau 

Eiabntcbafeuar 

Eindarnpfuog 


One V the heavy tanks (See 
under Panzer) 

Comer; angle 

Em " ‘V . 

to calibrate. 
Calibrstion'-ajustmem, 
■0J|-thkpfd band grenade; 
pineapple. h*ndr£renXde 
Single trigger * ? 

Incineration; complete 
combustion 
Mounting; Lnstallafioo 
Assault fire 1 
Evaporation 



V 
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Eiofickw 

Ejadrvbu&g ** 

. Vttu 'Vang 4*i P stream 
belt* 

eiodriage* u 

Etfdrticli 

etafscb 

Eibfeoer 

EiAiluiBtohr 

fiftliibito 

Eifl|tcg 

F. in gang* toad ang 
EiD(iei«OB| 

Eisbclf 

Elnheitagescfeoas 
Eid)«iit|t»cl|sU • 
Eiaheitsgcwiclpt *• 

E (o&t tf ajy soar* 

F,c?h«i<*iauciitioft 
Elpheit spa tree* 

ftfVh*i**pbWFP> 


iia Rgiuiq ^i CT 

Ej&Ujpr 

Eio!>|*ioa| 

Ein]ai|i|«t^bl 

Eitil<|»roh( 
•Empress*® dea 

ia>di« Zjige 

• i area's* 

viojicblvn . 

E inricktwsg 
Eioaawerung 
E la* chi taxes 


Eiaschitatgeachosa (Sew 
»1»0 Ail*cbi«aapaIioM R«d' 
Aowi^Micbuia) 
Einachitsaxlal 
EiiacbifhM| 

Eiaarblai 

Eiascbaitt. 

Elsschua* j 

«ia»«tz*a 

* 

Elnspritidiiae" 
KisstecfcUuf; Eiasteckiohr 

s 4 

Eina{«ckdM|U4o 

eiastallcvi 

• * v 

* * 

£io*telliis»i; SccUxiag 
E Latsuchr* frai m«u 
tiaviareieQ 

E iax* I Udcmtg Asia 

» 

£m**iua*f 

s 

> 

EioxaUchux* ' ' 
Elut«lKbui*j«9«( 


EinitlitcnjMUtooc 

Eis 

EiassbafcofE) 


• w 

MoDOpltae \ 

Sloq groove. 

Ne«k of tha cartridge cm 

* 

% 

% 

. to peovttate; pfei* is; infiltrate . 
Impression 

simple '- -« ^ „ 

Aflgk of tapaci | ' . 

• Single shot fi/w 
!nie>- ;»ipe 

to adopt; introduce 
. Eqtta&cc; introduction * 

Fritting c;baig* . * / 

PcreirtSg un , * 4 - ! x , 

\ * ' 

Unit; uaity 

Standard projvctiiv; combined shell 
Univ«rs*r pieces ; dual-purpose «ua 
Specific gravity 

CoabUauoa HE ud thnpitl abtil 

FUediaMU&itioa 

Standard cartridge . * * 

Standard propellant (See descrip 
lit# aa^tioa) 

' Dtul'purpoM ««Rp<w 
Standard tin*; combination luxe • 

lawn. 

Storage 

Slagle barrel gu* 

Subcalibec tube; Tinet 
Fotcmaent of a projectile into 
tafliaj; aogtaviag 
to i oghge; ru» heme; lock 
lo adjaslffire, etc) 

* lastaiittioo; establishment 
Acidification 

Adjustment lire; criai fire; 
targadfaage) finding 
Raogc finding bullet; projectile -* 
»#*d for adjustment fire; round to • 
locate target; - wanner ” % 

Adjustment target « • 

Embarkation 

Impact; strike 1 ^ 

Notch; cot f Tv 

Hit * 

to cottttit; iaaert 

Injection nozzle 

Subc»libet robe; in sett barrel; 

adapter 

Detachable magazine * 

to adjust or aerfFs, etc); ccaae 
fire; tune io<Rad) » 4 •- 

Adjusting cing*Fz) 

Ittt&er a ion re frac toaseter 
to light in 

Single-loading magazine* for 
Itpfitiog fire ) 

.Single-loader; tingle a^ot. 

"weapon # *■", 

. Single ahot; liogJe roood 
Single abet lire* in contrast 
to burns ) 

Single star cartridge 
Ice 

Railrppd(RR>, railway 


Eiseobanagcschutz. 

Eiseobahonaubicze 

Etsenbaholmfe.tte 

f. s^abahapsnzerzug 
I >een bah n s ch iene 

Ei senbetonbau 

. + * 

t 

- Eiseoblech - 

Fimenwaixe «. 

Eismio*<Eia.V4; E«Mi| 

(See alto FlAscheoctsroifte) 
EietiM 

• t v 

Eltkoofl * 

' N • 

,£lefaat 


ampfindlicb 

H cmpfiodlicHef Aufacblag- 
xuodeKEAZ) 
cnf'iiodtidvrf Eopfiiin- 
der(EKZ) . 

empfindlicber Ziiode^EZ) 

♦ ’ • 

~ Ecopfindtiebkett 
Eoddrall 
Eoddmck 
Eade 

Eodgeachwi odigkeir, 

R e a tge i cb w indi gk eit 
. Endwucht 
Eoge 

Eoteaflintc / 
Entftrtiuiag(E) 

Eafernungagcrat; Encfer- 
nuajikKi^r, Eatfer- 
ft uags tellers 
Entfeaehffer 
EncHfannuag . J ^ 

E a tf 1 atrunaog a probe 
Entgiftung • 
emkupfero 

Eoekupferangsaittcl 

* 9 * 
w » 

eotlanoo \ % 

£otia«ro&g«zunder<EZ) 


enrldftea 

% 

% 

Eatriegelung 

eocacbarfem< Zimder) ‘ 
enuicbeiA 


Eataieherungsflugal 
emspanneD y 

eotwaffn^n 

rat was tern : : ' 

E & c si s sertm gagrabea 
ratxunden 

lEotziiodlicbkeit . r 
E o Ltunduog fcmpmivr 


Railroad gun - 

Railroad hbwitxer 
Railroad mounting(G) 

Armored railroad train ' 

Rail 

Reinfotced concrete • 

con 9 auction 
^h.eet ftoo 

Itoo toilet (in cleirqng of minv 1 ^) •_ 

. A/P bottle roioe (lit Ice mine) 

. * 

•While of egg; albumin 
Electron (trade oamc for 
Al-Ng alloy) 

*'Elephant" tank destroyer /-See 
under Panzer in descriptive 
parO 

Superquick impact fdxe 

# 

■ 

Sensitive type.of PD. F*; 
all ways fugc 

Superquick fuxe; bigh ieAaieiviey 
futc (Sec also Schnelfounder) 
SehiitTveocss; seositivicy 
Tcrtainal twiat of rifling 
.final preaiure 
End; limit; termination 
Teeminal velocity; remaining 
velocity 

Remaining energy v 
Narrower a■J^oscciea a • 

Duck gun 

Range; distance (See also a 

Scbuasweite) »p 

Range finder; range 
indicator ■ ' . 

• » 

« • # 

Desiccator 
Inflamtaaciop; flash 
Flash rear 

0 

Detoxication; decoctarainatioofCVS) 
to decoppef/’• 

Decoppering agent (pucb aa 
Pb wire) * . 

to reliere (of preta'ure) % • 

Antil if ting* igniter (with HE • 
charge) 

to veotilate; to bleed recoil 
/mechaoiam 
Unlocking . 

to unprime<F*) - 

to disengage or release the 
safety device (Vp); to am or to - 
activate (Mi or 0) " 

Arming ?ane<B) * *• 

to uncock; to relieve tension; 
to le-J the firing pin down 

to disarm . * 

to free from, water; dehydrate 
Drainage ditch 
to ignite 

Flaramability“. v /. % 

Ignition (inflammation) 
temperature 


t 


T 


* 


•1 


\ 


\ » 


Erdartillerl# . 

- 

0 _ 

Ecdbaben bomba < 

Erde ' ' 

* Erdmioe; Landmina 
. Erd^l * 

-Exdaici 

* 

Erforachung 
Erg an rung 

* l 

Ergebois 

Erhitruag 

Erb^bong 

Efkennung ^ v " 

Erklfcnrfig' * 

Enaadungskampf scoff 


Erprobuagaplata; fiffeo- 
prufnngaplatz 
EisatxfErXSee also 

EraatxaprengitoffefErS) • 
^raatgsrGck(Exat) * 


. 


Eraatateil 

Eracbimerung 

Eratarruag 

atacickeader K a gip fatoff 


Ervra ichung 
erwidero 

Envidetangafeucr 
Erx . .. 

^rreuger ' 

Baan 

E#cbe 
EaaW 
Eaaig . 

Eaatgather - 
Easiggeiat 
Essigsaort ' 4 ' 

Ex «rri«rbombe< Ex B) , 
Exerziergescboas( Exp) 


Execziennani tioo( EsMna) 

^ Excfzierpatroa<(ExPatr) 

v 

explodierbar; rxploaibel 
expiodieren 
Esplosibiiitat 
Exploaioosdrack 
Explosion afahigkeit 
"* Efplosiooagrachoaa 

Explosionakraft; Exploaiv- 

kra/c 

• 

Esploaioasatoaa 
E x ploaioo stem par atnr 
Explosions warns 
* Expiosionawells 
ExpJosAvgesckoas 
Explosivstoff 


• 4 ' • < 

Arxillery used agaisgt ground targetg Exaudat 
(as distinguished ho* AA Arty) 

Eirdiquaki bomb p 

Earth; aoil; .ground (elactrical) 

L-kftd bioc F.brik 

Petroleum' Fach 

Grouod target . 

Investigation; research Facktl J 

. Completion; aupplcoeot; Fadeo 

replacement*a); reserve*a) FadrapuUer 

ResuU; yield; score fahr^gr 

Heating Fahrer * \\ 

Quadrant eJevadoafGuny) FahrgeateIl(Fg; Fgat] 

detection; recognition * 1 Fahrtsd 

EaplaaapOD;^declarstio(| • ’ * pahrxeug »* 

Haxaasiog agent(CVS) Fall block verscbluss 

Haras aifig fii e; gas-abell fire Fallhoh^, 

Proving ground; place for tearing' ' Fnllkeaael 

weapons FaIIprobe /..• 

Substitute; replacement; FallachiRnf^S), 

synthetic material; spare part * FaUacfcianbombefFB) 

Substitute explosive:^- '• - F#llachirtagcwehr(FC 

Spare part; inert piece resembling Fallscbinn)lfgergewe> 

■h appearance a fuze found in (KFG-42) 

front section of some projectiles Fallachin&Keuchtkuge 

Substitute part; spare part FaUschitmleuchtbomt 

Concussion; shock *• rFallscbifmleachtpstrc 

Solidification; coogelatton ( " . 

Aspbixiatiog gas; lung irritant*CVS) Fallschittapatrone fur 


■1* i 


Exfedate? txudndoa 


Fabfifc 

Fach 

Fackel 

Fadeo 

Fadenpuiver 

fahr>gr 

Fahrec ' 

Fahrgesietl(Fg; Fgat) 
Fahrrad ^ 

Fahrxeug , • 

F all blockver acbl uaa 
FtUhohe . *.•'•/•. * 

Fallkcssel - 
Fall probe 
FallacbirtnfFS), 

Fal Ucb irmbombe* F 9) 

Fsilschirmge wehr* FGew) 
F at 1 scbinnftfgerge wehr-4 * 

(1CFG-4 1 ) 

Fall achinnleuchtkugel; 

F a JI a cb irmleucht bombe 
,F allscbirmleuchtpatrone 


* Factory; wock* l < 

Braac h; department; trade; 
branch 61 knowledge 
Flare; torch 
Thread; filament; acting 
String propellant 

■ P**“Sle; transportable; poctabb 
, Driver (of a car) - 
Chassis * 

Bicycle * > ’ 

Vehicle; craft / 

Drop hammer 
Height of drop 

-Precipitating vessel * 

Drop test; impact ceslr 
Paracbute 
Paxachuce bomb 
Paracbutiht's autoanauv riflg . 
Peratroop fully cctomacic rifle 


, Vanning; heating , „ 

Softening .• 
to reply; return 
Retaliation fire; couoterfire 
pee; tnwt-l especially bronze 

Producer; generator; manufacturer 

• Nickname for 1000 kg, AP bomb; 
called in Ge*"1000 kg SD n " 
Ash; ash t^ee 

Forge; hearth; chimney; suck 

/“•«“ ’ V 

Ethyl tcetitf 

• Acetone ' , . 

Acetic acid 

Prill(prartice)bomb; dummy bomb 
. Dr ill( dummy projectile . 

Training bike •*- 

DrilKdommy )axuD unit ion 
Drill(duiuy Cartridge f - * 
Expanding bullet; hollow pqint * 

bullet * ^ 

explosive; eaplodable 
to explode 
Esplodability , 

Explosion pressure . 

ExplosibiJity 
HE'projectile 
Explosive-force or power 
* 4 

Explosive impact ' f" 
Explosioo temperacty# / h 
H ast of explosion ’‘2^ • ^ 

Explosion waverft^t.wava;' • ' *' 
Explosive btdlti j. . 

Explosive; explosive substance 

t * 


Viodi&eaajmg • 
Failschimrakete 
F all achirmrauc bpatrooc 

• 

Fallach irmrauchxeicbra 

Fallwinkel 

Flillung. 

FalUUnder 


etz 


faagea 


-FascbinefFaech) 


Faser * 

F a s snebe I xerathtaber 
Faust 

Fauatfruerwaffe 

Fauatpatrone 

% 

F-Booi . , - 

Feder 

> 

Fedcrantrieb 
Fcderlcapsel 
Fyderktaf i 
Fehler . ' 

• feinl omiges Pulve* 

Feld 

4 Peldbfho(Feta) 

Fsfdg*tchbtz(FGetch) 

• Fefxjer ^ 

Felder nod ZUge 
Feldb* ubi tx«( FR ) 

• Feldkaaone*FE)‘ 


Parachute 




Parachute-flare cartridge for 
signal pistol 

Cartridge with parachute for 
tnesaurtog wind velocity 
Parachute rocket signal 
Smoke signal car triage with' • 
parachute r 

ParwcRutc Mooke signal 
AogJerof fall 
Precipitation 
Percussion fuze (lit 
, drop' fuze) ‘ - 

Antisubmarine net 
co catch;. cVptixe 
Color; dye; pigment, 

Fascine (bundle hf sticks fijy-. 
the strengchening 1 of field 
.fortifications) 

Hber; filament 
Smoke sprayer (barrel) 

Fist; grasp * ' 

Hand gun 

Fist Cartridge; HoC rocket ^ 
(See description) 

Tank laddiog craft 
Feather; pen; spring 
Spring action (clockwork fuze) 
Cap <^ver a spring 4 
Elasticity 
Error; defect mis » 
Fine-grained propellant 
Fi^Id; Jaod^ifling); ground 
‘Field raiiroad(narrow-gage} 
Field jfrtece; field gua 
Lands(Ord) 

i^aade and grooves*Ord) 

Fi^ld boWitxer 
Field caaaoa * 


9 • 


V 







> 


« 


T* X 




FeldpatroaefFPatx) 
FtldpolixeifFcpo). 
p Feldftthftf . \ 

Feldxeaglagei' 

'Fcrdiouui 

feta .* 

Feta ge acbo# s< F Gasch) 

j»»eh«tJ(FKG) • • • 

Femgtittuc^f <>«Kbdfi 

F crnladMg * 

V 

' Fraro hx 
F*f%seh«a(F**h) t 

C«rti 

0 

i 1 ■* 

FinHiNapmg . 

• Fesfigvaj.* 


Gcr 275' 

✓ 

* 

Field gua cattridgefFu Ammo} - Feaevwerkakoepcr 
Field police Filterbuchse 

.Azsy medic *'}* - 0 . 

Setjf tetieiai (except in Arty 4 k C*Ty }F«i*P«vptra 


Ordnance depot 

SP* mount* See wader Ptfiin) 

/>r, dlttlAt 

Loo arrange projectile -- 
Loapranga goo 


Fe*selbuiloo(Fea«in 
feat eftpgabwutea 


Fasti gWit 
FsatU g ep w kt 
feetesellca * 

Fsatuageaniltari* 


Guided swayAe 

Loag-raaga propellant cb«^ 

Telescope 

X elevisioa 

TtUpboM 

Rkaxrt* control 4 g«jd**c* lot 
w^aged mi* si l«*,, suck u VM 
Rioon coacrbl; guidance 

Making toady; a mit eww 
Y««t Of MAOiKtM* 

Ready-fixed foM 

Captirc'balloon; sausage balfaee 

¥ ixed mckio< gvw « 

5cmo|tk; mUtucr; solidity 

lUtereace point 


Foataoiakrioff 

fact 

fevefct « 

FkWbttf . , 
FoocWikbfifi^lM^ 


F«tM|iii fact 
Fortress anlUtey 

?«iwm aa 

PutNii gta 
Moot # 

Siege otffttt 
f«tyj oily 


Humidifier 


Fiitfibtnkrk 
i fewb*«cttdJ| 

FaiMrdamfM^ Flam**#- 

, dzmpferj M Ww agiftl iiyad iwf 


Fet*rig*r Schwadaft' 
' Feaerkraft 


Ffaw * • 

Fito »M{'rai|t 

* fiMynal 

* Flash Udetj Oaik 


ftreythof 

ial l s m—Ms ; lift Mo » catch fiat 
Weight Wjtsk act low 
Height of Miula 
F iter] —p* co «J «um) 


. Fqwetloaeh#* 


Fawodtlif • r ” 

leucraicher > - 
F ewers tbee 4 w „ 
F^wetraU; F b U -wwttA i 
FtMfHdiilwKFtii) 
Feoerwaife . *V 


pyt«*cboy4 ? ^ , 

Fi ra coftpol tymtrmmm . 
Fire cooexoi \ V'*- - --- A 

' Fire «yriiffti»Wt 
Filar eariagaiahiag gabetaaca 

Firearm; tiro cafcr, fie* 
Liskukip ; •' 

• See fswerie et -* ' 

Bacfti » 

Jet oi liquid fire 
Fire diatribatiom*Any) 

\ • Fb reals; gva 
Fbe Ity wf a t 

* Sm r « w> * “ 


ftkakoepec Pyrotechnic cea^oiiiioa 

chse Gaa mask « 

Felt 

>f*o Felt aid 

f ik(Flogiba«iif) Antimcuk 

Ftacbbahfi ; 'Flat trajectory" ' 

Flache Surface; flatness 

Flachfeuc* * 1 Flat trajectory fire. > 

FUchfcostitidiMt , Flat trajectory guo , ** 

FlichJiopfgticitaat - Flat-ooacd bullet 

flackers to flare; flicker 

Fladderaia* Coatacc lynd mine 

Pli||9cliiif t ' Flagship 

Flak* Flugahwchrkaaope) AA ciqqoq 

FlakmAschiaeajeveiv AA machine gun * • 

Flak pan act Special armored vehicle with 

> full irooi cover, used A\ * 

weipoo*See slao Cinder Panzer) 
rlia| * Four-hartoled AA guo 

adwpter See Feuerdampfer i 

aatrekk. 'See Fcuerscrahl x 

KanfedFaV)- -— - FlaOMbroaedSce alao 

* Nahwetfer and Weitweffar) 

on « f C fflaoeoft*gee lau»e-throwing tank 


Flakoterllog % 
FlaueadMplar 
Flfiftftifinatrekl. 
FUamaettedFaV) 


Flanach 

Ff ■« eckteeckeaa 
FTeeckeoe ia«iae< FlEeMl) 


FUti<fUwMavtrf«na«k) Flame-thrower tank 


Flange 

Flange projectile<See 
deacripttoo) 

Bortie-ahapbd «uac* placed 


Flrntcemloe 

Fla-Vaffe 

Flicker 

Fliegermbwekf 

Fliegerbombe . . 

FU«gefT±rekfii«ze< FU>$c) 

Fli eeorieStpaaaer 


Tamkliag mime 
AA woapoo 
Pilot i% Air Corps 
AA defense 
Airplane bomb 


t • 


F UagexUock tpi stole 

FUthUdi 

FliekbeekenMo 


* Fliekkralt 

F liesadedt MCDichtaoga- 

• deckel) 


Mcaaisg ualQo«« to «a 
Artsored observation car used 
with front line support *, 
aircraft*Sec also under Panzer) 
Aircraft signal pistol 
Centrifugal arming device*Fa) 
Spring of centrifugal arming 
device (Fz) 

Centrifugal safety pia(Fx); 
disappearing -firing pin 
Centrifugal force • 

A csrdboard.dizk impregnated . 
with ozokerite, placed betw e e n 
propel last and shell to prevent 
the escape of gssen (obturation) 
sad yy lubricate At gun barrel. * 
The device wan used during. 

"•“W I by the Austrians.^ 


office* ipyrocecJjminf 


FU-S- . 

Flocte t 

.Fl** 

F lttgaWehr* Fla) 

Flugnbwnkrksno^Flak) 

Flagbakw 

FI mg Wat t 

FlngeUFD , . 

FlSgeld^FlOw) 
Flugelgraaatk' 
Flugelssiaa 


Fleet; Navy; dye liquor - 

Flight; fly mg 

AA defease 

AA gun 

Tmjectofy 

Propaganda leaflet 

Scab! liaing vane* or'fin; wing 

Jet motor mounted oo a wing 

FiwatsbUised shell 

Fin-stabilized mortar shell 


. 1 
^ • 


. 


<1 


4 * 


> 




* <h 


» . i 


ti 
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flugelatabilisieftes Geschost . Fin-stabilized projectile 


Ftugseic 

' Flugzcipftcsaer # 
Flugaetig(F!xg);' - 
. Luftfskraeug . 

F luguupbstkikuxns ' 

F l ug «u gge «cb vr z; 

- Fiugreugkanqne. 

Finns 

fluasige Luft 
Flussigkeitsbremae ^ 

FI udsi gke it sruckl a a fhreteise 
F1 us s igkc it asunder 
Flsiaigluft Spi eng scoff 
FlusskabeJ 

FluzacxeibmioefFITrMi) * 
Fohn Get at 

v * 

Forma Q*Je*oog 
Fonabazkeit 
Foftbewcgtaag ‘ 
ForTpflaaeuagsgeschwiodig' 
\ keif 
• : Sfacht 


Time of flight 

Chronograph!Le Boulengd. etc) 
Airplane; Aircraft ' • 

See Ftugabwehrkeooae(Flek) * 
Aircraft (AC)gun f 

River \ ‘ ' J 

Liquid,air -v j ¥ 

Hydraulic brake 
HydraUjlic recoil brake 
Liquid escape fuze; hydraulic hue. 
Liquid air czplosive - 
Marine cable; underwater cable * 
Drifting mine * ’ • 


F unkturoK F uT u) 
FunktioQsprohe 
Funk we lie 

' Fuller ' 

Fusilier * 
Fussmorset 
Fuss plate . t . 

*• Futter 
F utteral 
Futterlauf 
Futtenohr 
Furterat'jck 


• Radio tower 

• Functioning test 
Radio wave*^ 
Quartetpuscer sergeanr 
Jliflem^ infantry private 
plate-base ®p«*r 

Foot plait; flbac<AA G) 
Forage; fodder; lining 
Case; scabbard; she at b 
. Lioer(of-a gun). • 

* Lining tube? iiu»er linetfG) 

Bushing* breech block) - 


Gabel 


^ 73 mm Rocket Launcher*Sec u&dtf • Gabel Lafettc 


Freiscbarler, Partisan# 
!-! Frertsge 
; Frierpunkc 
K Ftiktioosmesaer . 

^ FriktiooszGndacbraabe 

n 

Frictwng 

Ftiu 


Frubxcfapringef Premature burst*Arty) ^beolsdcr 

Ftttbzuoduag * Premature ignitioo; prc-ignitioo(MG) Gftft-Erdaatnft \ 

F-Sroff Tifsoiiun tetrachloride*aookf^ ggeqt) Gasgescboss 

“ (CVS) , . * .v Gaagewebxgranate 

Fugasaa Fougasse*Sec general section) GasgrapateJGgr) 

Fakfftftgsbnnd; Fuhcuagsring Rotating hand; driving band Gasbaodwerfer . 

Fuhfungswhlst Boorrelet<See also Zentriecwnlsc) Gaskaapf; Gaskri 

F Cl loch ' Filling bolc*Ref 6, p %7) * .Gaqmorser 

F.dllstarerial; l^ullmitte^ Filling material; loading material t Gaamunition 

FuiJo/hittbg ^ ' CSargshg bole (Arty) - 4 Gagtref 1 . 

Fullpaiv*f(Fp) ^ HE filUi(iit Filling powder) Gaawerfer 


Weapons) 

Deformation 
Plasticity - 
Propulsiou; mptwoent 
Velocity of propagation; - of 
transmission; or — of detonafioo 
Freight * b , 

Milling; cutter; reamer , x 
Sae Gueril lak Simpler . 

Hooping; 'shrinkage , 

Freezing poidt J ' • - 

Apparatus for measuring friction 
Friction igniter; friction pxuaing 

screw ' - 

Fritting; sintering 
Nickname for 1400 kg AP Bomb, 
called in Get M !400 kg SD M 

ITM9-!98*;2 V P 25) 


GabelstUue f 

- Gallert ¥ 

GanunafMbraer) * 

, * * _ ' 

Gang '* • 

GaoxapiU • 

Gmrbtf • 

,7 GaWabwehr * 

• • % 

Gasbombe , K 
Gaahci sanzgeachoss; 
Gasbrisantgranate 
GaadruAk ^ „ 

Gaadrackbombc 


Bracket; fork 

w / 

Gun carriage witb shafts 
Bipod K 

J«Uy»' gelatin; glue 
420 aim HowitzerfSee uodt^ 

^*panj) 

Motion*, action; 
passage* lining) 

c *t , **« . ' - 

Code of diSpcr*iori(Guny) 4 
Gas defence ^ *. 

Gaa bomb ' 

High caploaive chemical ' 
shell - ' >-_ v 

-Gas -pressure; blowbsck' . • 
Pressure bomb *5 * 


G*»druckgcnit; Gasdruek- v Pressure gage; crushgr gage 
messer; *» 4 * (See also Mesgri)' 


F-Stoff 


GaadruA'hul»e<GDfH) * Higb-preasurc cartridge 
Gaadruckladcr, Gaakol- Blow back -operated(automstic) 

l»cn lader s weapon; ^a a operated gun , 

GasErddine \ Chemical land mine 


Fuhrungswhlst 
F (3 loch 

F.allsuuerial; FulhnitteL 

FuiJo/Bittdg 

FullpulverfFp) 

Fullg telle 
Follstoff • 

FuJlcrichter 
Fill lung 


Gasbaodwerfer . 
Gsakampf; Gaskrieg 
Gaqindrscr 
Gaamunition 
Gagtref 1 . 
Gaawerfer 


Chemical projectile; gas shell 
Chemical rifle grenade - 
Chvmita) shell . - 
Chemical hand grenade 
Chemical warfare 
Chemical mortar . ♦ 

ChemicaLmunitiona • 

Gas-tar • V * / * * 

\ - * 

Che mi c al( gs s )pco j ectpc 


Installation for. filling project!lea* gebalUe Laduog(GebLdg) .Concentrated charge(con 


Funk*Fa); Fwhkgcrat 
Foakc; Fuskca 
Ftxdtcftchroaograph 
Funkeoznodung 
Funker , F 
FunklknkpaMsr 


See F Ullmaterial 
Filling funnel ‘ 

Filling; filler . .’ * % 

Bii^-plite; found at ioo-p late 
Radio 

Spark; sparkle - 

Spark chronograph * ^ 


geballte Laduog 5 kg 
gebaUta. Ladung 10 kg 


. aiaiiog.of lerttal^iploflte 
blocks tied together) • • 
Demolition block coox sin ing 
- 5 kg TNT 

Demolition block containing 
\ > 10 kg HE . * 


Gebikg*amllcric{GebA) Mountain,artillery 


High-tensiok priming; spark priming Gebirgsgescbutz(GebG) Mouatito piece; pack.gun 


Radio operator 


Qe bitg sgran ate 


Shell for mountain guns 


R«dk> cod&oI led light tank for { 'Ggbirgsbaubitze(Geh^) fj. Mountain bowhzer 

* a ^ * a ' l 1 . • f . ♦ I ' L .. 44 . 1 4 I. . 


Fu nkwe »Sgerat*FuMG) 
F unkpanzer 

* 

Fankswddwng 

FunkstaliefFoSt) - 
F unkthipp*FqTr) 


apecial pufpoae>(5ve ajao under ' Gebitgainfantenegeacb 
Panzer) * \ Gebirgsjag^f 

Radar <t ^ 

Armored vehicle for troop com- ‘ , Gebirgajagey-Batailloa 

tBurficatioo(Sea also under Panzer) .. ^ 


Gebirgainfanreriegeacbutz Mountain infantry bowitkee 


Radio traaaataajos , * 
Radio station * 
SigaaJ.rofpf 1 detachment 


Gebraucb 

Gehraucbpiadufig 


Mountain infaotrycao(See tlm 
1*9*r) 

MouQt*r&.in(ftocry battalion 
(abock troops) 

e : 

Use; custom 

hfortaal charge; service . 

cb*rge(Anufto) 


t 


t • 



,#*■ 


i * 


\ * 
* 


- • -i 


Gtrm 




Gfkali s * - * 


Voaftol; icupnctt 

Filte fighting; battle (Sm ala* 

Kavp f aed Kmg) 

V«toad(Td) . ? , 

Piiwitlttir iaMi ry • 

’Fred*iagp*.et .-•' 

Siy»c t i w ; miw ^ 


Gvtckwt Ml « 
SelbarithrUfbtt* 
Ge achat*) adwag 
Ge achSupofrer 
'feaehSnKkr* 


Hardened umI 


g*hfi*odV*> 


- * * 

*> 


Cm#; casiag; h ou sin g 
St€tttSnNR«)k* 


Geschoiadigheit 

Gogojlftchftft 

Goats]* 

GmiM . 


(Go 


fie)<»do 


»- * ■ Cot* tt*i*ew«T Garndm 

. . fitmu wn^M l; 

Tmaiag—r J ; r.Mrj ’ * 

- ’ Galatia* dyaaadta • ; ' > *«r" 

r * ,'YiIImi cmm (G«ff 1 m 

„ . , «•■(•*») (CVS)' ' • » * **•*•*»"«» C * kW ‘' 

•***'’. V v'CkwM mkw>. 

, - till* . - I 

* Mwviiu » n wMh «'W i> i t i. 


Artillery piece;. g« 

Sell-yropeUed gift 


„ Owe p**p*ll>4g charge 
Cm p r oy t lUi! • 

Cm barrel(Sec alat Rehe) 
Breech VMCllMUMir 

breechblock 

" Velocity; afte r ,. 

. Society; cm ipeay . 

; For*; shape; figete 
So# aadtt C a m e * 

• Abbreviation* 

RcNck; mm« 

RodkblmMiaj ciyUuvr, 
bleating eaplesivo 
i. cmmmIM; ftft*W; 

» sjrachcaaiaed - 
’• * GmM missile % 
Synchronised MG 


goLMfo«l(g«l) 


£!•*■ - l 


Flat viifctyy. . 

8 nag*! see w t pii a (So# 
alno R oUledung) * —*■ 
Wrwght UN (Sn lit* 


Lschlyelict: 


(CeftfchM) 


Rural policeman 
General *«* of 


tah+y*4i«*‘ 

. .* 

•* * * 


CmalMtl; 


See Vnchsotgeeriebe r 
Ptotr, lotto; violence 


• . 

f 1 —- * 


&ahl ' } Rolled mh! 

Govol* f Fohrkr, us* 

Geveha<Go*>* \ Rifle 


«» -V 


<uUi 


TmMimU 


lies; m 

HMahair . Gevehehh 

aadgrMsto 42 » 

See Gowehraehe 


Hg| a 

achaan(GowC) « 

RifU ballet 

• 

-r 

* ' Gevehrgp 

aa'MGewGr) j 

Rifle greaade •. 

*•% as v * 




c«»* 


* lilt. 

i.-wiw 


*•¥* 





O*) 


k*l>MK 


, U 


F»kW tiiW 


CfMkM»faWib(GO 


*Sfift of y w i ieii W 
DiOMMt ftTytOfOCtilo 
Ftoyoc to o factory; atoll fav y 


Foot) "> : Rifle c 
) 1 t Rifle y 
, # RiHo • 


. • N 


C«atlkM«jvifkMG|) 
Ge he boa ageschwMIgl 
Go o d o» U 4l «t 


Weight of projectile. 
Velocity fl MtfvctUl ; 

fta ' to • f ^ 


HE rifle g 
ladnear iaJ( 


Mf •# pen jectile; shell 


Cor •* ytokttUo ' 
Goto of Wkt * 


jpMlbt 


iftl). 


Weight; gravity ,• 

Weight of live projectile 
Ttfood (of o screw): winding’ 

> . % • i • «* o * 


Jacbet oi bullet ' f , 

M«ivi A/T>iae made* 

o HE otoU 

Ogko(Pfo}> 

lloatiil ckotge of yjacti k 
Projectile com l i o n ; Mitt 


f ToO 
o Gov 

fZM 


fto v yvrt of a oMl 
Mit-^bwlOk 
Wknpk Rtn O 


gtom 

» « 

GiftootoU qilMtack 

r ’ 

GlitMff 


,rii1od(Wiol); daovo; covod 
0 Rifled poit of toted! 

. Rifled goo • 

Towed tottit, * 

Bloot fotooce doot; flao dot 
to yew (See eifto *. 

. So it v«r« aM wogoog) ' 
to yoot; cftif; Mold , 

' Tooic Moke; kriuot 
MotofCVS) 

Poi ooooo o Mie; tooic ** 


> . 




- M 

* 

f 

1 

s 

.1 

. >1 


# \ 


* <. 




N . . 






> 


i 


4 * 


v , 
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GiyfoMko 

Giyfelyodkc* 

Ginet 
GUovioe . 

Gkbtoaddoo Poleero) 
glftctot Gooct«i<af$lG> 
glvtdoCySlitKOOlPoleftf# 
glottee Rota 
glaawoodig 
GJeickgewickt ^ 
Gleift 

: 


Gl i — »f <cr^4 
, • 

, GliiUralHi ClflU** 

Gi«MiMhoi«OT4r* 


<S*« mlrn 

7-wJuick‘H) 


‘ . 

GiSkiJb*Mi> 
GIU>w*Hitlk . 

G«liMk UKIt 302 KWIm* 
SmJ*« ^rWiai 302) 


G**l 


Gc*—^.cWSi. * 


Gc^miSm; 


\ i 1 


CcMMilfr 0ffO»(GfBf) . 
£roMfolla«j(G*f> ; 

(Grf 02) 

GcvaocfUllMr SR (Gcf RR) 

GraaotkUloc 

Getoedrervyiacte 

Gcooafloct 

GtOBveigftol 


Mminm ocdiftOMfrVol) GredWtMdeKGiZ) # 

So awidTtft i) r* %.* • GeemdieJiNg 

, Grotiag; icr«ti; grid; la tract - '* groytiicte Sctooo-' 

Glooo tfmd otot • (ofel *** ^ 

GUaOng(of powder, or proMtllwKt) . f t4liir».rtft 
SOeoilhbott geo v / Q, t( '- * 

QUxt(KpoG«tod)y9V4ler or proyclloet ** 

SoKHHk-Wel Gtoetu.MGi 

k Sooot^Me • Gteu^ietu 

BolMce; «%aibciM . ^oeimeciidr 

* Rail; crack(RR) Creaadki “ 

Glide bool 

Mica v «. 


GfaHguaa(Gg) 

Gtausyieaaglaoa 


Fuao for HE # akoij 
Cttnulitio. 

Trajectory chart (aor tm ho coo 
with US gn^hical firiftgXftble) 
to graphics; edat with grayhite 
Edge; ridge; hm;* aeaaa; 

<ia bore of * guo) 

Ciitiroa; gray iroa caatiag* 

Amtmomj mrulfid^ShjS,) 


^raTiarttiacMvWclif Grcvivetrtc deaaicy 


Gceaadiev 


. ♦. 


Tracer with glowiag cowyotltioo; Graff 


GrehaefGt) 


4*m «k*, 
to glow * 

Etlaratot 

Vacawn twhe<Rad) * 
Hot-wire bridge-head (ia ao 
electric igftitigg deeice) 


Low reaaioy blaatiog nachiae; 

aapjodcKEogl); electrical igoitioa 


I'faatry rifleMift; pti»M«{S« 

alao Paalevgrtoadier) 

From t^er, border; boeadary 
Grip; handle ; 
probes Blanches- 4 Propellaet ia large flakea 

p.lv«K|rBIP) \ • 

Gr*b*ewicht 4 G«oaa Wight ' \ ' 

GihRgtoaaet F Uaa »\ Heavy flam* throiredee ewe- 
worfer) * - wheel carrier) / 

Grotaadvirai Admiral of the Floou 

‘ Qaaaticy; famgaitade; aiat 
gtoese LadunpfgrLdg) « . Large charge ' 

groaae ZikdladOag(grZLarge ipalter or yriwcf charge 
Gvoaafcitigwag ^ " M.»i prod actio* , 

yroaekaJibrig largo caliber; big bore'' ^ 

groaare Vo # MuKtic velocity m 

Grnhe v - \ tMift^^'evry; hole; pic; ditch 

Gvaheagaa; GeahoaweMor Fifedsaapfeaelosiye wiatve of 


Low (taiioi electric igaiter or 

Pi: ___r.L 4 


EIccuicYf iMtMor ck»i» with d>Uya * fiiW 


, %UCU>C **•“” “ , C.-k«M.; Fii«iaap(ca|>loai«<c * 

• VCI3 D^-io. V«hic,« Jf2 , 0 . .' ' £!£?£* 

GreadladoodlGceedldg) . • * • Base charge; wfta chareefSee 
•cell. T . . ftleo SckMdhcSdaog) 

c or aiuot of hard ‘ Gtedaiat Fismi groaad «iao; ' 


Goadala; hacelle 
Soft asphalt or atuet of hard 
aayhalK with high-beilfeg wiftetaJ Oil 
Trtack; ditch . ' * * 

Trtac) pifcifAiiy)* wtatli paa. 
Trcacb'heeutaer % 
TrtHK'itlaic > <* • 

Treacb vortar shell 


Gtuftdaiifte 

GttaakfendGfka) 


Gr semap litre# 
Geaaaurichtev 
GtaaatMrfcKtiiVKS** iIn 
US( M r) 

, * 

'Grafcacverier FBhf- 

Irn^GfW 5ii.*)‘ - 


^Ttfack amrtar- 

Dog^e; grdde; CMkv . * 

Grenade Jaaochiag riHe 
Shell; ptofftctile; greaade , • 
b Am icoacrete shell 
Shell fHlei " . 

Shell .filler tyf^e 1902(TKT> 

Shell filler type l8Bi(Picric acid) 
Shell caae * • ♦ 

Caabtet shell 

Shell hole * * " * 

m . 

Protector aigaal; rock el vigasl; 
star shill . 

Shell'eyliatet 
Shell crater 

* Gireaade thrower or ptojeceor; ueach 
OKXiar; A/T grease rifle* 


Gtappewfeaer 

GadolpalvedGaP) 

GwOrallakampfer; • 
Freiacharfer . 


• • 


Gm« • 
Gist el , 


Gaaa 

Guaaeiaea 
. Gu.a-Btahl 
’ Giaatav Gei 


Gfeerbebahof 

GdcnTwagra 


Ceacvoll'd yuac<Nif ) 

(*eea crftis (Gee vvfciag far ; 
' i*g irrkhaf«RCVS> " . ' 

•. Group faff; volley fire 
r # Dovhle-baae prwpeUaac coacg 
a itrog waaidiae<NGw) 

Guerilla (See slat^Parciaabe) 

* : ; } * # 

* v - "aj * Field kiccWa (alaag) 

( Rubber] gm 

Belt; strap; girdle; i—aairiaa 
^;feedhe» 4 . * 

’ Belt; strap; baad;.giidlr; Me 
to load a« a ami dM belt 
Caatiag ' ' 

' Cam iron * 

* .Caat steel; faraace steel 
•: t 1 800 M GaafSevaatopellRSee . 
nader Weapons) _ 

Freight s4don(RR> . • 

Freight cnc(RR) • ' # 

- Freight train(feR) 


Fiee*hoMlod a mom 

» 

vortw tlo u nehe t ) . 

f r 

Mannr shell 


(GrWC) 


kaaranig 

liafem. 




-Hairlikv; capUlary 
Port; hdrhm ' 






KafriahllndaagfHsAHl) 

300* 

HsfthshUudmg 3hg 






Nklhtsgel 


W» •„ 


'V Magnetic antitank boll** cW|i(H#Q 
(Ik AAtriif hoik* charge) 

—n> M ii Nf ic HdC of 300f RI» - 
Magnetic HeC ef 3kg RDX 
H—n ; cock; w^ct 
. UkNMinter) 


NwMttWisriflt 

cImj; dm 

- 


Win; nM 


SAP ftojtcult • 

Ne«k; throne; utemfuf a 
jl»bU; dmWUiWmiag 


(Sh also Ki wnM 

Hmrptinfrng V. ' 

* v 

■ •■•?' - - - 

RmpMmwOIh) 

H* « yr*»ek« 


**?*«»?•* 

NMglli - 


Hebe! 


Heet<H) 


»rt) Maia y—f t iiif tt a| » 

3T_ U'*o#-fi»*J mm* ' 

Mrft’vilkMiuck*) 

■ X . 

Main qpsrgt of propellant; 
' btM chHif «( bilsiiiif ~~ 
cap o« kt qiwo f 


, 4 T 


i«*d-ia(»K) 
ve.icsarfCW) 
Blister (|Mr r 
vericsarfCfS). . 
LlTtf ‘ 

Lever t Jf€ ifOlHrf 
(k* Glass -im) > 
Amy (tV Amy, i» 
distinguished fr« 
• tactical *ok) - 
Amt «staWi*hme*> 


Hand Wekt; wwn w c y brake 
WU anas; Mitr *—(Ut 
Hlrodfueams) ■ 


lagnfHML) 


etc) 

Amy ardais c s'auygjy 


.1 >< 


Mink m(»Cki NM 
caliba* shell*; him ny; 


9WU wfc BC (hailiarir ay) 

WfaHantMtoK 
Winl wit k itlm cat 


* 


iff* 


HilHlafeme 

KUfscafeJ 

HaJUwsff* 

HintefUder 


ca lori fic m 


_nf SkriavcAa (See.« 


Auxiliary uM« (Bali) 
Aailiwy am' , 


HaU^cWaKH^ 




/ - 


S' 
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bochempfindJichet Aufschlsg- 
sfiader 

Hochstgasdewck 
H&chstsck 1m awaits 
Hocker 


• * . 

Sapvtaaaaiilne pn^MiiM (use Jj.) Shell foe inf»»<ty |<m 



kohl . 

. Hokic 

Hokl«*ackoas; Hoilko*t- 
Hollladili^Hl. HL) 


* 

Maxim* |U pressure ^ 
Maximum range 
Hump; bump , 

**•#*• Teeth (A/T obstetU) 

hollow; concave 

Cave; cavern; bole; cavity 

Hollow Wa^ projectile 


HohUaduag(Hl; HL) . , * Hollow cbarge(HoC); *. 

* shaped/hipge 

Note:.Owing **H *Be Qrmaat need at least lour types of hollow 
charges: Hl.'Hl/A, Hl/B and HI/C * 


Hohlladuag X» B . 
Hohlladaag 400* ,• 

Hohlladuag 12.3 kg 4 
Hohlladuag 13.-5 kg 
Hohlladuag 50 kg 
Hohlrisgladuag 
HehlrUglvdimg 1.2 kg 
HohlnagUAttg.3_.2kg 
hollaodiachfk) 
Holsgeiat; IMuyikw 
Holskaste* /* -« 

Hoi tk oh I* 

HolwoeV 
Boland*. . 


lafiueaadecoaattoa 
■ lagfnitur; lajenior 
lohaltverseichais 
lohalts acted 
IniciaUsp^oaivsioff; 
la it ial spreugseoff 
- Initial imp id* .' 

. Ukialiadung 
fa itiki sunder . 
Uneaximdcr - 

♦ Uaere Belli etik 

ua Kohr gclulitc ' 
Reibenladittg 

* latere saeageocia- 
ichift(]G) 


Sympathetic'dr toastie* • • 
Engineer 

Table of coMtu* 

Gooitit Ishel 

Initiating esplosive (such ss 

M IF , L L St-, etc) 

See Zundreix 

Initiating ciploiivc^agt 1 

Initiator 

» < 

Internal lose 
Interior Ballistics'' 

Bangalore torpedo 


300g Hollow demolition charge lateveesei 

f d00g Hollow demolition charge . rchrftOG 
12.5kgHol low "demolition charge lavaloJ 

13.5 jig Hollow deoftoliiiou charge Irdeawacc 
50 kg Hollow demolition-charge linum 

Hollow, ring d^ygRaioa chsr|e ' Isolator - 

l : 2 kg. HollgM. risg charge * ' > , \ 

‘3.2 k/gMeHov, riig charge ., 


• of Mocugl latereat; Trust 
Cold respatiag grease 
Earthen wart 
Error; mistake , 
insulator 1 


»ood alcohol; methanol * JaboCJsgdhamher) 

Voodea him * Jagd 

Charcoal Jig^ndNf • 

, Wood meal; wood flour 
. Wooden kOs mine ^ 

WooJ pi.ck • 

. nooi toct ■ PMMtj^F 

* JM**J*« 

; Wood pulp; cellnl#ne(from wood) . Jagdriger ■ 

. Wood poly V- ' Tiger J»get 

;* Voadl.r - . * • jhg«(j) 

Wood-fflU'|fitch 
Ugnocellnloae 

Sound locator or detector f 

Homot; Sel f peoy tiled A/T gun * 

. • (See under Pnaaer) jKgerheeniiloi 

*\ Htlicropttf % • 

Q^eer, covering; case; sheach • 

V Hull; kisik; etttridge cam jKgetdivision 

Cartridge esae* enactor • Jagecgenkhaiu 

Caruidgr cane identificarisn> • . - v 

. (aamher) j^ergrunstof 

Base of caruridge^cifc* 1 Jod' 

Neck of cartridge case Jodarid * 

Cacnidge case of rapid'fitr nen-fiaed Jodessigesvet 
amswaicion (sa opposed to hag) * Jodtinktur 
Cartridge cane . Jodznhl 

Cartrilgc esse vim juscieven 

BMklckn SP HwiuMdM > 4 

Passer is descriptive part), * • 

; cap; cever; Jid; top : ' • 

Blsdkiag caps- cup (cartridge)* . 

Hut; cottage; iron works; tolling mill; Kshel 

. • - * a . . . A 


b * 


ntTIran 


HofiMciakoU* 

HaUatcH 


JMdpaJ^ 


MMtt 


Ti*«r j«c« 


KoIumII 


MUW 


HBiMMa 


Mil 

MB 


Hafckca 

Han* 


*« I 


jK^arkatailloa 


JlfanliriaiM ’ " 

}U 1 : 

Jodsai i 4 


- y T&& 

, w 


e glass works 

'Hydrocyanic acid 

• i ’ 


It shine 


Knhs 


• - . ^' 

Hr*spM ■marie gun Carriage 


Hbfaateriea;) 


(IGeoch) 


Infantry . 

Infsptry yiecefG or ^low); 

clnoe report gun . 


iCaiSte; Kd}e 
KaiibeKKal) 
KaliUage 1 
KaliumfKl.'KaJi 
Ralk . 


Fighter bosshev 
• Htmc; chase 

Tank destroyer jagdpaaser V 
.. (See undev Psener-ia 
descriptive part) 

' ^Tsak destroyer or hunter 
(See under Pan set ) w . 
Huntisg (Spotting) propellant 
Tank destroyer (See under 
. Paaxtr ia dcscriprive pact) 

""'Hunter; chasseur; ranger; , 
rifleman iu«)sigerdivis»ouV~ . 
^ privjscc in GetNrgsjsgeo 
Butaillou; fighter airplane; 
pursuit pluae 
Light infantry battalion; 
ranger beaaiiea; (See slati * 

- Gebirgsj Kger>Bntrilldn) 1 -'. 
Light inf potty division * 

Light infantry piece % 

(G or How). ‘ 

Light infantry M pro j ectile 
. Iodine ^ . 

Iodine aside ' < - : 

Eikyiiodoaf4tate<CWS) • 
^Tiaccurd of iodine 
Iodine l ai fcri 
„ to adjust; colUmate* •* 

. (hore-sight sJlgsmeat) . 

» . ‘ * *•’ ” f 


Cable; wtro^ • - ^ 

CgytmMt; cockpit 
(*•«•1~ Kife*) •’ '■ 


1 


* C*ki> (*kif ) 

C*Iifc*i; (■«(< 
CuMk inmmXKOH} 
PmuiMO „ 


-- ' 




I'' ^ . 


% 


















J 


-;VV 


.—■-£— 


t 


» r ' - 


fc *• 
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\:»"X 


- i. 


KaUWUch 
MWaipm— :' 

K.lAJrhehkdKm) 


Kiln|niM*i ■ 

Calt^dkM^bavMhMc: 


* r » 

LimennJution; milk ol lime 
Calciw uirMt' 

Cold adfceai*# p-ty ** „ 

(kMlitiM ch«|«» 

Cold exmision (lit Cold-squirting) 
(a p«dc**» ia—d *• • 
mannf ol gun UwliKSft UI tile 


KavaletiegebchWs 

Kofti; 


fW ri K»CUO») 

Cnm; ridge; cook; cm 


IMwcMMmCKM 


Ksmgfpl—leC*?) 


Ceofcnl take; flwli wMSkc) 
Flash iuW vha«ge<3kr) 

Bvmi take 

Battle; < wW <; fighc (Sm iIm 
G efeckt and JCfie^ 
fo* |m; |wiM« gas(CW$) 
Rifled k<r* signal pistol; Yety 
pistol <S#« alse LencWpM«> 
Chemical Wmb 


Ken 

KerageseWes • 
Kemladuag . 
CtfMiMMl ' 

Kcnctkiftl 

KieaeL* 

Kin 

KippafindetOtiZ) 

**•—■ 

KlK€ 

Kitt 


Xa#**agenfnile<KwF> Tom* 

1 CK-KiK»WT»«k 

* KwwKU' Cm* 


n«f 


C4k*ml 


•trftt) 

kleine Laden* 
t KleinhaliWtiaef 

*. . t* 

Kieimknliheti—nick* 
JCWialofcmehiff . 

KWi after 


RlUClNfOClM 


lire) 

Fuae foe a c«mm 

W?w<Aitj); ci 


#h#U 


UopfftSt 


XifAlinMF 
Kapitsa s»r So* 
Kappefltp) 


A|>c>t|SM al»» H«db) 


K>tlUfc*pf« 

KMllflyMria 
<^p ; Khnll-trcksilWe 


UokMKk; M 
XiilCdk 

KiHmicW 


tfeoey SP Mm 
Kerf UNtat) 


(SmTImi 


KanUnilWe 

KMUttUt 


Knnil 


—ham; D« 


ScW f i t ll 

KmtuschM 


KnttusebeOUst) 


Rat* 


r v 

PvepeUenr hag 
Com far XmmcU 
CnooncW; chiw of ypp sllft 
cW|« a#c ud in IUW mm 
)B ag cmmoI pmUciT charge' 
placed in KarreacheshuJ## 

• Cartridge com fa Kartusch#** e ) 
' " Ammuni tion Wisig Km«Mkn 


Ukk 


R*opl 

KkMi 

KsU# 

Koica 


<Co«f act wick pNr«M 
MuuIc-RmIi i*I«cu| 


Kohje 
K oka 
« MW 


KolW ap i — s I # 

KolUdiu-wolfo 


Kola 

Ka*t<neeh nh* 50 Ink) 


Ofiictf'i mens or clafc 
Ta|«t indicating Rif* 
<TM*-19tV2. pp 71-2} 

Cka; kox; cu« 

Be*, util fan camx|t 

Cu«p«]( 


• :-’ fc »\* 
- **: 




i 


Cavalry |« 


Utc ' dfc 
Identification*! 


Mark; sign; usdicatAO* 
Code; designation 

•Core; iucUxi 
.B ullet with cot# . 

Base aeciio*<SLAftsSn#) * 

Csndle 

Chain she* 

Flint; silica; aiUi, gravel 
Tan; caabath wp' 
Tilt type ignite* _; 
Cukioc; Fad; pi Mm : : 
Xaa*; cheat, crate; boa 
Cement; patty * * 

Clamp; clasp; pat i 
swiueKRf ); dip; pm-Wi 
Fkp; ftap; lidi rf iapw 
PopiUf riiat JW*tr 

Xedacad ekarje 
Satll boci kaooHW); 
•akedibar tyMG) 



AAtiitt paat«; tkia pa— a 
Clip; clMf; amiMkiUc); 


Mikaack •' v 

Banp; ciack; d—ni— ; fap 
SiUacaKKI at Pine); adfltr 
O nyky di ug ta |u * 
FalaUaaciag flycaria; 
at tcoply cttia< HG) 

Wwric faWa«a<M F ) 
Fdauaic add 
Silw fd«iMa(ApF) 




koaiackaa Mr '^.Tapafcd-k—a bwel(C); 

«Si|iMn.| ‘ 'v bot* Wnl 

Ka—pkcaaMia# ^ ^Coatact —a Waa 

KopKKpO ‘ f • Hand; ao—<B); poiat<Sk) 

Kopfnap Froot? iBp( Pro j) 

kaphralld— Spit— Skock'»•♦*(« tka tip of 
flit ydf Ottekaa) pro tactile) 


Kaaadiap atekif; ai lfiitr 
fetaak <ia ewe##); akatp Wad 

S^ap type ipim 

B—ta# r 

KitdM aalt; na#m aaJi' 
Coal; cad**, 4 * 

St# Ka(W# ? 

Coal aiuM i 
Cacboaic icid: catWa dtoabU 
CokdcaaJ) - , f ^ 

Flmak; Wn(fti, Fiat, MG, ate); 
pUm 

Mackia# piacot % 

Cdladioa cat*##; aalakl# NC 
Ki»f Ti§«t(TaakKW« under -. 

. . 1 

^Tap#nd*W— kureUC); 


- 


• V-- 




i* 


r 




« ■ 


i 
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Kopf»mdeKKZ;ICpfs) 

. Foint-detoaatiag fusa(Proj); 

KShler ° 

K#sh. 

nose fuk«(B} ’ 

Basket; erst#; cluster of bombs 

* 

1C Uhl smmi tel 

Kulisae * 

9 

K^sdrt 

(alaag) 

Cordite 

Kupferdraht 

Kupferfcnpsel 

Ron 

Grain; corn; front aigkc(Wp) 'i 

. _ * '/ 

W 

KWnchen 

. Granule % 

* 

* K upferpaaaeratakl- 

Ka—pulvor , 

Granulated powdgr 

fUkrungsriagCICPS) 

Ko*y«tt«*kaphXii ‘ 

Body s 

Lieutenant comma#deifNav) 

/ 

Kupfersckitfer 

KMcb 

Crack; crash , 

, Kupferxyli»dci(dea 

fend ... 

See Xrhftrad . 

• r f ^ . 

Sts u^happaratea) 

KraftCpIfeifte) • 

For<»(«>: atttfljtMa); po«i(l) 

Kuppellaffete 

fenftfnhr—*g(Kfn) 

'• Uoux v*hicl* . 

r Kupplung 

fenftgaella . 

’ Po«l Hllftt 

B v •# 

Kurbel 

fenftrad 

. Mo»o.cpcl« - ; ■ 

Kurt Appoint or 

fenft staff 

\ • * * 

F ** 1 ‘ 

SB 400 Kug#l K 

fenftuhetirugang 

Power transmiasion 

Motor car; a—omsbU# 

\p©wc'r eteeinn . \’ i 

*4'' 

Kraftwage^ 

KW - 

fe aftwvkhr feafi—mailt 

• Kuntsckosa 

Kmftaeg ** - 

Power traction (an n prime 

• Kur*welle - 

(mlt feaftsug) 

mover); truck with .trailer 
. (Tractor drawn; tnich drawn) ^ 4 

Ku steaorti llerie<ICs t^) 

• % 

r ■ • 

fenftsugmtillnrie 

Motocixed artlllevy \ 

KuareabatteriedCsrBttr) .. 


; Ktan 


feds 

fe#i^, 

fe#la«lpaap# * 

m*i—ind- * 

fedadddnt 
fedalad; fe#iapt#a#an 

kfepicte* 


Ctane; cock; Wett 
Hospital ' 

Circle; ar#a 
Gyroacop# 

Caatdfapal pMp * 
Tatkta# - " 

Gju> ri+t w 
Cycle . 

to karat; die; eaplode 
to crepitate; crackle - 


KGsteapeacktft^KacG) 
KaMeakpabitmedCatH) , 
Ka#teakano*#(ICatlC) 
^UAaal*4tte<KML) 
KuaveuoeaeiOCsvMr#) . 
KGtteaaiiaeOCstMl) 

Kiist e«*r ache 


_ % . 

Radiator . ^ 

Water }ack*t(MG) 

Coulisse 
Copper %ire ^ 

Copper c sac<bl satin’s 1 - 
cap; etc) ‘ 

BWetailic rotatiaf - • 
b*nd(steel covered wttk 
copper) 

- Copper-kcatiag ackiat or akaie 
Copper cyliadeKIdr crusher v 
test apparatus) / 

Cupola sipMaoM 
Coupling; cooaectioa; clutch 
Crank 

% i 

, Spherical, hydro static ally 
operated aircxaK-laid skip 
*»■*> (TM 9-190-2. pp 14.1« 

SkoctCGu.yV, ikon «Wh 
S hort leave 

*• Coast defense’artillery; 
shore artillery « , 

Coastal ^bhrtety 
Coast dtlcAii piece«*_ 

Coast defense kbwicaer 
Coast defense cmnhm ■ ■ 

Coast defense goia— t 
Coast defense oonar 
Coastal mine' 


fe«mapnlv#«(feF) 


Csoss; pro a apiece 

<of —irersal joint) ^ 
Cruiser . . ^ • 

Crossfire -v^ . . *•.! 

Tuhnlar propellant oith a 
crosspiece isidrof take 


•’ / 


Labomi Laboratory tycbaicia^awl*) 

. Labocaptia L.bormrory ncbaiclaaOMak^. 

labcuiccaa . to labor; to oorii i* a labon- 

. - . ta«y 4 tp plae« , 

Lack Latnr, *a«iab 

Lackaaa; LaCSM ■ - . Lltaiaa ’ 

Laiadicbta; La4-a,al>cbi* Loa4ia« 4aa*iir; <ka»itj at , 

charge * • 


Lack 




feiegM-We 
ba|*aiMmoi - 

feiegsehiff '*c 
feiegsoerft 
febunalpofli—kfeip#) 


rth#i 

knhiaches Psleer 
Ka«al 

ItafalfrM; kiftltidMt 
^Xtwalbr^ 3k, , 

I “** 1 * •" X 

Ka#*llMtr> - >T . 

Kugelpnerohe 

Ksg#l#pfUse 

Rage hreth—in#< RTrlH) 


Wax (See also Gefec^r —d Kangf) 
War eeaipnisat; n—t 
War materiel / 

NaryOit War Marine) - ‘ / 

War Department » , / • 

War ship V 

Navy yard / 

* OisuanJ investigation police 
Beat karre J(Se» d«< ■cription) 

, ***** Mao*a,*«HT 

(S.* wkr^aaaat) 1 
jttpiMdwi 

Cubic powder or propellent 
, BuHet; sphere; Woe; kali 
bulletproof 
Ball charge, 3 kg 
See Kurt Apparat 
Bail bearing 
Ball .cartridge 
/See Maachiaesgewehr 
Spherical Banting mine; uhan* 
chore# automatic contact min# " 


IsMen • 
Lndeklappe 
Lndekopf o 


Lade stock 
Lade serti fern 

Lndet^mmel 


U? ' 

LadwagfLdg; Ld) 


to land; charge 

Breechblock * 

A device for charging — me 

electric bomb fus«s(lit * , 

Charhing head) ‘ - 

See Ladehgsraum 

Rammer; raw-rod 

Ammunition clip; cartridge 

,ciip<f<^4^duig Mgaaine rifle) 

Cartridge drum 

Loading or feeding device; 

breech mechanism 
- . * ■ 
Load; charge; increment;' 


«lHng , 7 

Lnoungebitchae; Ladungn* Blasting charge fo—aiaen 

gefaast Lad—gakaste 4 blasting charge boa - 

Lnduogagewicht , height of filling > ■ 

LaduagSraum; Laderaum; Chamber; propelleat chamber 

Pjtl,virrua (See also VerMrvasungsrmum) 

Lndungaveth&Smis Loading ratio (Ratio between 

* weight of charge sad total 

weight of projectile) 


Lad sagawerf«e( LdgW) 


Spig^mortar 


r 




U I mm( L) 


« ^ 


* * ♦ ft 


•f 


Sitttiio*; pociiMt; layer 
C“»; 4*^*; r<a^; M; lajra 
Wnb|; earn • 4 
Stability i«.MN|( (See aj»» 
Bestaadtgkek, HalthaAei'ea 
StnbUitai) 


Leiytuag Output performance; 

■ wpwliyj work 

Lfim • * . * ' Conductor; 1 eider; guide 

Ltnfnhigkt U; L«ktt|^ . Conductivity 

Khiglrtit-i . . ^ . 

Lcitfaaer Ranging ronadl (ind to 

7 . ^ '*>tablish the Accuracy of 

'the e atimated distance h 

* V,« 

firing position to^m/ger) 

Uit«| • . . Electric cable;conduit 

Leak bailoa; LcaklMtschiif Dirigible ' ♦' 

L i>H ' Ow of the oakl (See * 


<kamd fear* br aves** Umdipg -. Leopard 

a 4 . 1 « ’ • 


* % . 

LMmIW 


(See ala* under Pvstf) 
****** viWL40* km) 
LM inUe ’ 

4 

Tetvigorial *rai*#d rt*v 


• \ 


Lamd 


Imperial Gmm Army hod ap p t o eimeroly, the following 
claesUicacfoat Active (age* 10-22), Reserve <2?—20), Ersnta 0 
>t»w (20-32). LvMi K (32-93). LW*«^ U (35-30), 
Landmans l (W-42) and LaadiWufm II (over 42). All classes, 
were brained. II the mi b4 : m< w* i y«u« la the ' 
atm a ay t bay had an gnvheeugh 0 avAi ol Uvk 


~mfc.ttO.-W) 


OM of d 


Avlialiml W[|» 
tticfc tw wm 

l!zr*u^u.^k ) 

L*m* •*«»»* 


Lfe*. *■*■«• 


w (M-rv ii 


«|MbU» L—i mmt« |MM> 43 
* - • •. La^jw; |N|4iMM 


l»M '>•* fM»; 4*Uy Im 

Wl *.*•; —i*« 


L.W 


BamKSA); mw, #•* 

(Sh »Ik> lofcr) 

*om«3) 

*m(«I » *Mli am). 
QJitariSA); (St. KallbM) 
■i» Iwliti im(Fi) /' 

Ly*; Uk*; (M!h • 


Sf&ml 


LthkaMaktit 


HtifinJ 

ft . f 

BaepitaF vain 
Ilfefef a gwu> 
Yhruehy : 


UiclKI; la; L> 
LeichtpesthwtaOGt (aC) 
Wcfcifi Geschmis 


Lena 

uyi 


light 

tecoiflesa gua) 

Ugh* vataKAI. 
Clae 

Llnnaed all 


under Paiitr)* - 
200 mm Kail war Gu* Model 3. 
ctlltd alto Aaito Auic 
Pattr'i clay; clay u*4 for . 
cavpiai ’ * • 

Ultamiaaiiai bomb; flat* bo4 


Leuchtbambe -= - Illumina ting bomb; Harr bomh . 

Leuchte Light; lsmp; illumination 

Leuchrf*U»chirm Parachute flat* Jj K ’ 

Leuchtf allsdhiiwgrasatc Parachute flare shall . 

Leuchtf allachirmrakete , Parachute fla|t rochet 
Leuchtgc echoes; Star shell; illuminating the]) 

Ltuchtgraaate * >f 

Lcuchtgcschof»-Z*adM<LgZ) Fuse for star shell 
Lvucbigfuastwevfeff Pyrotechnic mortar (projector) 

Ltucbtfcngel . Ground signal; Very rijaal 

U *M. V 

Uat fcviwt l Pyrotechnic device 

Laachmaitlo* (LMaa) Pyrotechaic «ai^u»itioa; 

flare avmaaiuoa ‘ 

Leachty««soM<LPatt) ^ $ig*al cartridge; flare 

* cartridge; (aiagle afar) 

LeachrpWb<LPiar) S«ooth>bocc pyrotechaic 

pitto); aigaal piataJ 
. «* . . (See aiao Kavp/piatole) 

Leacharahete Sigaal rochet; flare rochet 


Leachthagel 


LaachtMaiiioa (LMaa) 


«) 


Leachipia«de<LPiat) 


Luauaoua povpoaitioa; fl 
covpoaitioa; pyrotechaic 


Leac hte g«a(b»er«)S 


tVm^gQ) 


(L’apaK*) 


Tracer traffete^y; light trail ol 
tracer projectile • 

Projectile eirh tracer - 

r_/ 

. a 

Tracer aheU 


Tracer ei 


(f-purtO 
. t wHu i M ii 
. XVwwmktm) 


L*wk«- a Sl|ut- 


tracer colava » 
SeasCiUavia^dBg alggal) 
Sigaal piacot taavitwa 


LeachteUier 
Leachueichea 
Lea^txiflerhlaif 
'Leaiaaat - 

Ucht 


Laroiaoaa sight 
Groaad sigaal light 
Laviaoua dial 


LichispaKLSp) 

Lichtspwhli»e<LSpH) 

Lichtatathe 


Light; caadle 
Flagh raagiag *. 

Set Leuchttpur 
See Leachtspuih&leh 
Uteasity of light 


\ *. 


* v 
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Liaie, 


liaka 


haUi 


arisch# 


Liaae 


Utvs 


Lohmaeti 

Loaaacia 


UUchgerlc 


L0aevittel; Llfgg^lll 


Laslichheic 


Lot 

Loovtsl); Lae 


to pack; seal; obturate 
Ohjurator(G); gaa check 
Supply; delivery ; lot 

Delivery a umber 
■Ballistic liae; trajectory 
> (See also Flughaha) 
to the left; levo 
letorotatory; cosaterclockwiae 
Leas 

Lip; edge; rim 

Live a a projectotfCWS) 

Hole; opeaiag*v^) 

Hollow point bullet . 

(See also HohllsAhag) , 
Eagiac yard(IUI) 

Kouadho use<RJt) 

De coat ami aatiag ageat (Ca - 
hypochlorite ptepararioa ia you 
-or ia tablet form)^CBS) ' ^ 

Ca hypochlorite alurty(CVS) 
to extlagaish; gueach; 
alahefllav); discharge; 

. aalosd(a ship) 

Fi re extiaguighet 
. Solveat • 

aolveadjsas * . 

‘ Soiahiltty • 

SolarJa • ^ • •. 

. Password 

Soaadiag lead; plummet; salder 
Solder 

PiMNyy) • *, 

(See imder Psmser) . 

Air gaa; air rifle r - 

airtime; hermetically sealed 
Ah daai ky 

' Ah pcessurofldech); i na oa p tit fi 
pressarefMet); blaat effect; 
effect of eiplosioh 
Airbrakes 


0 Blast effect 

• k * 

t Aeroaaotice; aviatioe 


LWtflsfche 


laftgektthlt 

Lahfcampfsmff 

Lalldaadepaaafl 


Laftaia&Jfl ''' 
Laftpiatele - 
Luhgchuta(LS) 

I aftsrherirssmQ Sff) 
Laftsog 


Laltstoss; Biasea(See ala 
L aftdrwck wiihaag) 

‘ Lu/tstosfwelle 
Lafttorpedo(LT) . 
Luftwaffe * - - 

LagefCParahellamJPlsiale 
' Laageareiiatoff 


■ Aircraft . v 
Compressed sir cylia^er, 

- ozygea flash 
aircooled 

Volatile chemical ag*av(CV$l 
. Light armored vehicle used with 
A if bo re e{See also uader Paazer) 
Aerial miae • m 

' Air pistol 
Air raid defease 
Air raid shelter 
Vacuum resulting from sa ' 
eiplosioo 

Coacuasioa of ah caused by as 
erplosion; blast effecr> 

Blast way4 
Aerial torpedo • 

Gervsaa Air Forces 

* 

See uadeV^Veapoas- 
Luag iiriUnt(OfS) 


Lust* 

Lusveagewehr 


Slow match; fuse lighter 
Matchlock gaa 


Ml(Eaaoae) 


Macht 


MaapveKMaa) 


333 mm Howitx«r(Se« 

VrapOBi) 

il^gbc; power; foece 
Magaaiae rifle * 
Maneuver - 


MaaoveikartaschefyaaKart) Maa euver(blaak )Caxtridge 


MaaovaepalveKMaaP) 

Msatel 


Maaielgeschose; Verhupd- 


Maatelk 


Maatelriggrohn 




Masder(30 aad II) 


Marlacmiai atari am 
MsriaewaffaaamOIVA) 


Matke 


Marlag 

Mararor ^ 

Meschineaflak 
Hascbiaea^CwehrfldG; 
MGew); Kugelapritae 


Maach iseoharabis erfMKb) 
Maach iaeapl atol t(MP) 


Match iaeapi stole 44(MP 44) 


Maachiaeaacbloaser; 
Mechaaiker - 
Maach ia eoacbrei ber 
Maach in eawaife ^ 
Maakeaaicheruag . 
massaaalytisch 
Mas aeabeg are Haag 


Mateos* 

Ms*a 


Maaeoyet(hlaalr,)propgHsat 
Maa tie; envelope; overcoat; 
jackctfbullet, projectile, etc); 
sheath 

Jacketed projectiieftuch as 
aiekel-cased or steel coated^ 
compound baUetA , 3 

Jacketed gag 
Sheathed Cartridg*(coal 
•Meieg). - 

Built-up bmreKGfc iackeved 
barrel (MG) 

(See also gcsddumpfteg Rohr 
aad Risgjtaht)^ . 

Sheathed explosive o . 

If - muV a m * I 


SP A/I (S«* «4« 
p»«>r i- da seisin 
V mm ■ V 


N«vy(S«« •i«a fttiHiriw) 

N»»»l AA.gm 

Pri wn of-wy tMf for 

Adwirally of ih« Gemma Nary 
Begeau of Naval Oydaaaca . 
(Breach of Ohtfirom—ado 
dee Kriegpmariae) . 

See Reicha^arh(lM) 


See Mariaeiager 
Marble 

AA automatic vti 
Machine $M*GY 




» r 

Automatic caaaoa 
Automatic rifle or carbia* 
Macbiac piswl; submachiae 

a' f *• 

gua “ • 

Suimackia. ,aa(callad lam 
S<m,*w«kr 44) , 

Mrcbaaic 


Trpi« ; ; 

Automatic weapon 
Messing unkaowa to *a 

volmaetrtc 

Fabricatioo in scabs; 
mass production 
Sailor; apprentice seam a n 
Mouse; heavy tank developed 
bj Porsche (See under 
Psaaer) 


f 




' 


it*? 


Get 285 


M*v(Bo?ibe) 


MclkW»d>«f Zand«t 

Me eq uate 

Me hi f 

Mehlpalvsr ^ 

■ u. . 

Mekri»cb*<^der 
Mebrlader; Mebrind«g*w«hr 


Mei*s*l 


mu; G«»edrwck- 


MekMbaehav 
Meldshwch**, La*d 

Meldeb^chs*. $«< 

Meldspntro**; ^Pmtom 
ikMni|(Stt iIsq Niduicb) 


MmiIii 

M*s»peCna*« 

MG-ZwiUUg «* 

“Wil-j 

Milchgl*. 

■llilltitcW 04MIMI 

Milit*riag««(MUag) 

Mia# 


MWaieMi UWwspem 


MWaleger 


MWrohr,’ Bohrioch 

Mia«a>ckKM 

MiiaiMm 


Mi* «« MO Hem; MWngaag 
Mia«4a«clbM(; MWiKla 


Mines tri cheer 

miikeflvtfmehm G«bict 


Giaxarwerfet) 

MWawufcuxg 


MkWimi 5**«r 


MiacWfc*** 


MWbaag 


Nickname for 2V)0 kg GP-HE 
bomb, c»li«4 iit Get ,% SC 2500 
Max’* <*>4^1985-2, p 13) 

Maximus* |ft« pressure 

Mechanical fuxe 
Seacoast 

Meal; flour; dust; ponder 

Finely pound black powder; 

meal powder 

Coabiniuoa fume 

Magus in *-fed till*; repeating 

tin* > 

Chiftl 

Cxwibtf gag*; ptesswt* gage 
(See alao Mesaai) 

Meaiage cooiiidtifcerin) 
Land nm stage container 
(•id* yellow wok* generator) 
Sea message containet 
(with yellow smoke generate*) 
Ground signal cartridge 
Message; report; dispatch 
Pressure gage<Arty).(lit 
Measuring egg) 

to measure; aurvey 

Brass 
Boee gage 
Twin asachine gwn 
See Miliullages 
Frosted glass 
Military occupation 
Army cassp 

Mine; lead for pencil y 

Aerial nine 

Mine-field 

See Minets atoll en 

Mortar shell; high capacity, 

HE missile 

Relboie-control led explosive- 
lades miniature tank . 

MW layer 

Blasting powder 

MW eweepeKNae) (See also 


Borehole • 

Mining *b*it 

Mine'Held; aist obstacle 
Mining gallery 
Mine sw**pet(Nav) 

MW detector 

Mine cxntms 

Mine-infested area 

Trench mortnj^ttt Mine 

projector) 

Mining effect 
Mine igniter 

Ministry of A—wis am 


Ptod actio* earned af ter rta 

chief, Spa^r 

Mixed metal; alloy; 

aa alloy of cerium sod lanthanum 

with eat ocher rare earth metal* 

Mixed *cid(jrech as mixed *_ 

•icric-sajfacie acid) 

Mixture; mixing; blend 


Ui sc hung Fp 60/40 
cut Ver so geruixg< mV) 

.Mitte; Mittel * 
Mitteilun* 

Mitte l kamoer sc br ap cell 
suetlcrc Flugbahn 
aittleref Fabler 
suttlcret Gasdruck 
Mockstahl * 

Mollit, 

Montage 

Moo tan- 

Montanwac^s 

Udfset<Mra) 


Mb«tel 

MOTO 

Motor 


M-P*trone<kPau) 

Muff* 

Miihln 

Mned 

Mtaadloch 

MWlocMdes ZWi) 
Mnodlochbwcbse 


Muodioc hiutter 


Mundlochac bra she 

Muadstuck 

Munduag 


Muadung tfeser 
Muaduogsfeuerdanpfer 


Muodungsge acbw Wigkei t 

Mood uag ska ppe 
MundungskamU 
Munition(Mo; Mao) 

Munition ska atea 
Munition skraitwngea( MX w) 
aa edition singer 

Munition sioch 
Muaitionstr»gei< Mao; Muotr) 
Munition rr*tpackuag - 


Amatol 40/60 
with delay 
Middle; mean 

Coma uni cation; .information 
Central-burster shrapnel 
Mean trajectory 
Average (me an)er rot 
Me So pressure 
German steel made by 
direct refining ot cast iron 

Central!ite (See in . 

descriptive part) 

Mounting assembly 
Mountain; (Wing; median; 

montanic 
Moo tan wax • 

Short, large caliber 
bowitxer, (translated also 
aa mortar) . 

Mortar (buildiag astcfisJ) 
See under Gcfmaa 
Abbreviations 

Engine 

Motorcycle 
Motor speedboat; 

PT boat 

Motor toepedo boat; 

PT boat 

Sea under abbreviation# 

See Mcid«t>etrooe 
Socket; coupling bos; 
bushing; maft 
Mill 

Mouth; opening; gtuxxis 
Adapter opening 
Fuse hole 

Gmine-type fur*-booster 
container, bushing to 
bold detonator is.fa** 

Gaia* (Sc* general section), 
(lit Fuse hole casiag) 
Adapter opening thread 
Adapter plug 
Mouth piece 
Musxle<G); outlet; 
moutb(riTer) 

Mussle brake 

Xtactic energy at the 

moxxle 

Muxxle flash 

Flash damper, flash bidet 

(See also Feocrdaapfer) 

On s hie a s( p rope He at) 

Muzzle Telocity.; initial 
▼elocity , •» 

Muxxle covet;, tamp ana 
Muxxle report; muxxle blast 
Ammunition^ mm gj 
Ammunition box; caiasou 
Amm w nirio n truck 
Ammunition dump; 
ammunition depot 
Ammunition pit 
Asms unit ion carrier 
Ammunition packaging 
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M uni tion s wag e o 

% 

M-u %-Pstr 

Muster 

Mutter 

Muttemohr 

Mutterschlussel 


Nab 

Nachbildiang 

Nacbbrenoer 

Nackfolger<Nacbf) 

Nacbfors chung 
NacKJcucbtf a S 
Nachxicht(Sec alao Meldung) 


chricbteQ 


Nachr ichtnnml tic I 

Nacbrostcn 

Nacbxunduog 

Nadel 

Nagel v 

N ahknmp fge ac hik x 
Nahkaapf mitts 1 
Nihptinytc 


Nahtyerfer 

Napfchen 


Nn aenracbeareixstoff 


NassbrandpulT tr 


Nassgebalt; Naesgehslt 
Natrium -“--5 
Natxiomnitrat; Natron sal peter 
NebeKNb) * - 

Nebelbombe(NbB) * 
Ncbeldecks; Ncbclwand 
Ncbelgerate 
hie ^e 1 ge acbos s( N bG) 
Nebelgranate(NbGr) * 

Nc belha odgr anal c <N bH gr) 

Nebelkaaten 

NebelkerwKNbK) 

Nebelkefzea Furf - 
ladung fNbKerxFfldg) 

Nebe l patronef N bP acr) 
Nebelstoff 

* * 

Nebektopf 

Nebeitrommel 


Ammunition wagon; trxouoitit 
car, caisson;ammunition cil4- 
See under Gcr Abbrcriations' 
Model; type; pattern; sample 
Mother; matrix; nut; female 
, screw 

Gun tube designed to receive 
a liner 

Socket wrench 
Cap; hat. 


Hub; nave 

Dummy; mock up; model; copy 
' Haogfire 
Succeaaor. 

* • • 

Research; inTestigatioo 

Afterglow; phosphorescence 
New*; information; notice; 

message 

to repoint; reaim; correct the 
range 

- Means of intercommunication 
Corrosion; after-rusting 
Retarded ignition 
Needle; f&riog'pinfFz) 

n.u -- .. v ‘ . 

Close-range gun ; 

Closecombac mate rial (weapon) 
Low Telocity cartridge used 
for close combat; close-range 
round; •ilenter cartridge (SA) 
Short raage flame thrower 
(See also Flammenwerfer) 

Cup; small dish or bowl; 
blank (for blasting caps) 

Nose; cap; stud; lug * 

Sc emulator; nose and throat , 
irritan^CWS) 

Rhinoceros; SP A/T Gun (See us 
der Panzer in descriptive part) 
wet; moist 

Black powder contg 72-75%'of 
‘ K nitrate (See also Schwarz- 
pulver) 

Moisture concent 

a 

Sodium 

Sodium nitrate; chile saltpeter 
Smoke(CVS); fog; mist 
v Smoke bomb 

t 

Smoke ecreeo; tmoke blanket 

Smoke producing equipment 

Smoke projectile 

Smoke shell 

Smoke hand grsnadc 

Smoke generator 

Smoke candle; thermal smoke 

generator 

Propelling charge for thermal 
smoke grenade 
Smoke cartridge 
Smoke agent; screening 

agc«*<ars> 

Smoke pod CVS) V 

Dross-type smoke container 


Nebelwcrfet(NbV<See also 
Rakctenwerfer and tfurf- 
gerat) 

Ncbelwerfer 41 

Ne be l w uxf gra aate( N b Vgr) 
Nebelxecatauber 7 

Nebenprodukt 
Nebenschlus* 

Ne.l • >» * 


net to 

Nertogewichc 

Netx j 

v 

• % 

Neuseelen 

Neusilber - 

« 

oiehtbriaanter Sprengntoff 

, 

% 

nichtrosteoder Stahl 

Niederdruck 

niederlaodisch 

Niederachlag 

Nict;. Niete 

Nitracpuleer 

N i trierbaumwo lie . 

N i tri erg end sch 
Nitricruag; Nitration 

Nitrobelluloae; Nitroxelluloae 

Nitroglycerio(Ngl); 

Nittoglyxcrin 

Nitroglykol 

Nitrogusnidin(N igu) 

Nitropenta(Np); Peqtrit 

N i trope neap uItct 
Nitrostarke 
N itrx> ret b induog 

Norm 

— 

normiereo 


oorwegiacbCn) 

Notbremac 


Notfeuer 
Nodandung 
Notaighal 
Notaignalfakel 
Nudclpulvtr <NdP; NP) 

NummeKNr) 

Naas 
Nut; Nute 
Nutacbe 
Nutzarbeit 

Nutxeffekt; Nutxwirkvog 
Nucxfahrxeug • 

N utzkr aftwag cm 
Nucxlaae 
Nutxleiscuag * 


f Rocket launcher (He 
chemical rntok^ projector) 

\ 

A six-tube rocket launcher 
(Sec descriptiTe section) 
Mortar smoke-shell 
Smoke sprayer 

* 

By-product 

Shunt 

Near; pocket(in .ore); 
position consisting of a 
group of foxholes with 
shallow connecting trenches 

oet ' 1 >■ 

Net weight 

. Net; netting gauze; grid; . 
wiring systets*- < 

Relining; retubiag(G) 

German silver; nickel 
silver 

Low c^,| 0 # j- e (lij 
Nonbrisanc explosive) 
Stainless steel 
(lit Rustless steel) 

Low pressure 

See hoUkndisch 4 f y 

Precipitate; sediment 
Rivet; pin « 

Nitrate powder 
Nitrating cotton 
Nitrating mixture 
Nitration; nitrating 
Nitrocelluio*c<NC) 
Nitroglycerin(NG) ® - 

v Nitroglycol(NGc) 
Nitroguanidine(NGD) 
Pentaetythritol 
. tctranitrate(PETN) 

• Propellant contxiniag c }>ETN 
Niurostarch 
Nitro compound 
Standard 

to standsrdixe; gage; 
regulate 
Norwegian 
Emergency brake 
See Sperrfeuet 
. Emergency landing 
Dietress signal; SOS 
Distress signal flsre(torch) 

* Capped cord propellant; 
aodular( noodle; propellant 
Number 
Nut; tumbler 
Groove ; *Jot 
. Nutsch; suction filter 
’ Useful e aork 
Efficiency; useful effer* 
Commerci si, vehicle 
Commercial motor vehicle 
Useful load; pay load 
Net horsepower 
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0 tmd tt 


Ob«t- 


Obcrbefeblsbibe*, Ob«a*e/ 

fiqfehlababer 

Obetdeck*' 

Obeifelft o a wwdm t 

Oberietdwebel (See also 

ObeTwacfcaftsiater) 
Ot*rfratrw*rkcr 
Obatflzcbe 
Obwiffwiew' - 
Obergrtaadis* 

Qberfcsooaist 


Mear*#(OKH) 

Ob*lko*nt*ftdo df* 

KiMfMMfia«(OXJiO 

Ob«tric<M^n*ado dev 


W«hr»ckt<OXV) 

OblfUlCMM 


Obefpk»i«r 

Ob*tr«it*t 

OUlKbM 

Obeta*<0) 

06«vm«v Befehiahnber d*r 


Ob*t«d«iEMa( . 

Ob*« wick tim> (Sew 
also Oherfaldwwbni) 

Oel 

Ofvarohe 


Offiztar 

Ofnuag 

Oku* V#a»g«r*f<oV) 

Of; Oil 

OlbWx ‘ . 

♦» . r* 


Oppnael 


Vppcr, chi*t t 

superior . 


O-Pankt; NwUpnafct 


Or|«l|«ickati 


onsfnst 
Oftal«*i« Flak 


High Co—n4 of the AnDtd 
Folrti 

First licnctiMAt 

Ptiftt* 1st diit it/mor«d 

bfuQ/ 

Private 1st class is engineer* 
Deputy CkUf of tbs General Stall 
Private 1st cLassfGavy) 

Private 1st class(l*fy rifleman) 
Colossi 

C—pander-in-Qrief of the 
Armed Force* 

Lieutenant colonel 
Hatter serfeast (Arty and 
Css?' 

See Ol 

Stovepipe (slant ***** *<* 

08 so Rocket.Launcher 
described under Vs spaas) 

Officer * 

. Opening; orifice 
without delay (Fz) 

•‘OU 

• Oil bomb 

(iydrauiic beske 1 

Po ly isoboty lenefsyetbet lc 
sabstaacc resistant to 
F mustard gas and Lewisite) 

<ors) 

Aiming point (Cony) 

Orders medal; decoration 
0*1* goo; maitipU * 

barrel gun 

Locality; place (See also 
. • Scandort) ' 

fixed; permanent; in fiatd 


Otter 


Eisrwiad; SP AA gun 
(Sec under Panzer in 
descriptive part) 
Paravane ' 


Housing cap : 

High Field Co'oM&d 
Haste, sergeant (except - 
io Arty * Cavy) 

Hast or gergeant (Otd) 

Surface; area 

Corporal ‘ * 

Private 1st CJaa*<lnfy) • 

Private 1st Clnas<Moupt*i* h»fy) 
Private 1st Qssa (Arty) 

Army High Com mand 

High Command o4 rbe Navy 


High Command of tb« Air Force* Pud tiger 


Pack; Paket 
Packhaua; Packbof 

Pack stuff 
Pak 

Pnk-Flak 

Pakgescbuta^ 
Pakgescbucx aid 
Sel batfabrl afette 




Fixed AAG; fixed AA Arty 


Statio n ary gun mo cat 
Ground position signal; signal 
bomb ill catenating xfound 


Paaxer<Px) • 

PaazerabceiJuag 
Paaxerabwehr 
P aoxerabwehtge webr, 

Imicr called Paaxcrbdcfeie 
Paaxerabwebrgeackuts 
Paaxerabwehtkanoae (Pak), 
later calked Paangr jagerkaneoe 
Panzers bwchnoine 
Paazerabwebrrakete , 
Paaxcnutillcrie 
Panxetbefebl awagen 
(PxBafWg) * 


Panxerbeobacbtuog enrage* 


Panxerblecb; P«ox«p|ane 


paazerdurc bschl agrod 
Psnxerbochee, formerly 
celled Paaxcrnbwebrgewebr 
Paozerdwcfaschlagleisruag 

— 

P aaxerf ahrxeug 

Psnxerfabrzsuffmlle; 

Panzerfaile 


Panxdrfauar(PaF) 


Panxerfauar 50 
, Panxerfauat 50(klein) 
pgnxergeecboas <P s&) 


Pack; bale; bundle; parcel 
Warehouse; shipping 
department 

Packing zactntl; packing 
See Psnzerabwehrfcaaoae . . 
A/T-AA gun; dual-purpose 
guo 

A/T gua 

Self-propelled A/T gun; 
tank destroyer 

Same as Panzerkampfwagen V 
(See under Pan sets in de¬ 
scriptive part) 

Tiger U or King Tiger (See 

under Panzer) 

Armor; cuiraase; tank (See 
des c r i p ti v e section) 

Tank detachment 
A/T defense 
A/T riling 

A/T gun 1 
A/T gun 

i 

A/T mine 
A/T rocket 
Armored artillery 
Tank with a awinaa of 
armor and arms; equipped 
with radio foe command use . 
(See also under Panzer) 
Armored car used for 
artillery spotting (See algo 
under Panzer) 

Armor plate 
A/T bomb; AP bomb; 
heavy-case bomb 
armor-piercing 

A/T rifle 

Penetration; armor- 
piercing capacity 
Armored vehicle; tank 
Tank trap 

a 

A/T ditch 

Armor Fiat (See under 
44.5 mm Weapons and 
under Faustpaoooe) 

Formerly Fanstpatrone 2 
Formerly Fsusrparron* 1 
AP projectile 


Panzer g las 


Multiple laminated glass, 
resisting ballet penetration 


-• v 
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Panzergrsben 

Paaxergranate (PxGr; Pxgr) 
Panxergznoate )9 (Pxgr 59) 


Paazctgranate 40(Pzg/ 40) 


Panaergraoate 42(Pagr 41) 


P anxergrao ate-Patron* 


Panzer grenadier- Divi aioo 


Panzerhandmine 5kg (PHM 3) 
Panzerjager - 

W 

Panzer jigerabtetl oo g 
Panzer jagergqacb in x; 

Panzer jagefk anon e 
Panzerkampfwageo (PzKpfw) 
(See also under Panzer 
in rbe descriptive section) 


Panzerksmpfwngeo I 
(PzKpfw I) 

Pnnzerkampfwagen II 
(PzKpfw U) 
J’anzefkanpfwAgeti 111 
(PzKpfw 111) . 

Panzerkampfwageo IV 
(PzKpfw IV) 
Panzerkaapfnragto V 
(PzKpfw V) 
PaazetkzGpfwageo VI 
(PzKpfw VI) 

Pnnzerkanooe (PxX); 
Kampfwageokanooe (KwK) 
Panzerkopf ( Pxk ) 

Paozerk orps 

Paozcrkraftfshrxeug; 


Panzerlafettc 

P an zer leuebt spurges* boss 
(PxL'spurG) 

Panzermise; Pan zerwageo mine 
Panzemine 43 (PzMi 43) . 
Paazerm unit ion 


Pnozeip aq oot 
Paazerplaue 
Panzer achild 
Pan zer achreck 


A/T ditch 
A/T (AP) projectile 
APCBCHE (annor-pierciog 
capped, ballistic cap, 
high-explosive) projectile, f 
*TP* 39 r 

AP projectile with a 
tungsten carbide core, 
type 40 

AP projectile with *a‘ 
tungsten carbide core 
for tapered bore gun 

(m>* 41) 

AP fixed round of 
ammunition • 

Private in armored \ 
infantry brigade 
Motorized division 
(See also SS-Panzer- 
grenadier-Division) 

Magnetic A/T hollow - * 
charge 3 kg band mine 
Tank destroyer (See 
also J.agdpaazer) 

Tank destroyer detachment 
A/T gun (Sec also 
Pan zera b wehrk aaone ) 
Full-track tank with 
tactical armor and weapons, 
used in organized front • 
line units; armored 
combat vehicle 


Panzcrschiicxe 

P an zer sef b stf ahrlafette 

(PxSfe) 

Paozef tpahwagen (PtSpW) 


See under Panzer 
in descriptive part 


Tank.gun 

• 

AP cap; piercing cep; 
armored head 
Armored corps' 

Armored vehicle; 
armored car 
Armored mount; r 
armored carriage 
AP-T shot r / 

A/T mine / 

Magnetic A/T mioe 43 
AP ammunitioe; tank 
immuoitiofi/ 

Comp let e/round AP sbor 
See P^dzerblech - 
'Armpr-plate shield 
^rmor Terror(88 mm Rocket 
/Launcher) (See under 
Vcspene) 


P an zer sp rengges cbos s 
(PzsprG) 

P an zer spr cnggmn ate ( P zsprOr) 
Panzer ttahl 
Panzer stance 
Panzcrturm 

% 

Panzerung 
Paozerwaffy 
Pan zerwageo 
Pan zerwagenmine 
Panzerwurfmine 


Panzerzug 

Ptpiennssgv 
Pappe; Pappdeckel 
Papphulse(fur Turfgraoaec) 

Pappmine 

Pappmineo zander 

Parabellum(Luger) Pistol 

Parade Marsch 

Parole 

Partisanc 

Patrooe(Parr) (Compare 
with Kartusehe) 

Patrone 31fi(P*tr 318) 


Patronenauswerfer 
Patronenauszieher 
Patron eqbeutel 

Patronenfzhrlk 

» 9 

Patroneu full rq«s chine 
PatroocQgurf; Patroneogurtti 
Patron ^shaken * 

Patron cobalt 

Patrooenhiilse (PatrH) 

Patroneoka at en (PatrR ast) 

6 

Patron en lager;. 

Patrooeokazmser 

Patron enmunitido (PatrMu) 


Petroneorahmea 

Patroneorand 

• 

Patrottearnum 

% 

Patro o en stre i f en 
P atro a en trommel 


Patroneo zufuftfueg 


Task gunner ' 

Armored SP gug r&oxrnt 

■ Rapid, lightly armored 
vehicle for reconnaissance 
(See also Aufklarungspa&zer 
and undei Panzer) * 

HEAT projectile; HE 
A/T projectile 

r) HEAT shell: HE A/T shell 
Armor steel 
Thickness of armor 
Turret of a tank (lit 
Armored turret) 

Armor; armor plating 
Armored weapon 
Armored coigbd\ehicU 
A mine 

A/t -uiL * jnoctar shell 

9 m * 

or bomb; A/T hand grenade 
Armored train (RR); tank 
platoon 

Paper pulp; papier-tnichl 
Cardboard; paperboard 
Cardboard cartridge for 
mortar shell . 

Cardboard mine 
Igniter for cardboard mine 
See under Weapons 
Goose step * 

Password 

See Gueriilakampfcr 
Cartridge (SA); round of 
QF fixed ammo (Arty) 

Fixed AP ammo used in 
A/T rifle 39<PzB 39); 

(the bullet usually contained 
a small charge of lacrymatoty 
*•■> 

Cartridge ejector 
„ Cartridge extractor 
Pouch; cartridge belt 
Cartridge factory; 

ammunition . plant 

Cartridge leading machine 
Cartridge belt ' 

Shell extractor ' 

Collar of the cartridge , , 

Cartridge case of 

fixed ammo ’ 

Cartridge bo*; 

ammunition boa 

Cartridge chamber 

Fixed ammunition ^ * 
(Compare with the 

K amfvebenmunirion) 

Clip (Rf hod AA gun) 

Rim of a cartridge case 
Propelling ebargg 
chamber in mortar shell 
Cartridge ciip 
Cartridge drum 

Cartridge feed EEecbanitm 
(SA) 


V. 
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V ^ 


Pet* 


p«a«i* d** G**eh©**ea 


Ptratri* 

petkaasioe 

P ethos gioe**aadha*eh«ft 
PeAusaioesraUdeng 

p«dii|M(PC) 

/ 

Pcrscoff * . * 

P#ckfd« 


Patrol, Pecxadean 
Pfahl 

PfeUe 

Plelfpume 


Pftlfvi|AAl 

Pfell 

PfeUgvsHoaa 


Pfennig 

pf^««*M(PSX 
Pf«dak*aft(PlC) 
Pkrdaswg 
Pfifflkas; Ph*«yU 

PftOpfeS 

Pbosgts ' 

Fhospbo* 
PhOSplk*b®mb€; F 

Qiegerhomb* 


pitch; asphalt; cobbler*• ** 
Direction finding;' 

pc*dii)uB ft^ptnui 
OscUiitioo (precession) 
of « projectile 

.Oscillating motion (See also 


Pho 


Npb 


Pilie 

‘PiUsabolavs 

Pila 


Pipai mnyfi 


PUaoU<Pim> 
Pleml —p niver 
PI*ft*- 


Sec Nitropente 
- Percussion igniter 

ptrcvisioo cap . 

Ptrcttatioe priming of 
igniting 

Cam steel in pesdite 
condition 

Diphofigeas; soperpalke 
(CICO^CI,) 

Closed: metallic bo* fills*! 
with black powder (used 
: formerly u a dvmoluioa 
chsrgv) 

Kerosene; petrol cue* 
Picket; make; poet; pile 
whistle; pipe 
Whistling pyrotechnic 
signal cutrid|t need es * 

I’ go* alarm. 

Whistle liptl 


Arrow type, lie stabilised, 
discarding imho c utilluy 
projectile 

1/100 Reichsmark or 


Metric hotitpowefd PS- 
0-986 HP) 

Hors* draught; horse cess 


Wed; wedding; plug; etopper 
Pfcoageat; carbonylchloridt 
(CWS) ^ 


belief - 
AP-be steel con 
bvllet with pbospborws 


picric acid v 
PUl; pellet; pda 
De to nato r pellet 


heed o i obewraoor; 
sell pOi-hos 
Msnhroom Lead atioe 
Corps of Eegisecrs 
Stalking* rifle; buatiag 
rilfe 
Pistol 

Pistol propel I war 
Place (Tech); phonograph 


P lettcfcenpulvrr (PeP) 
Plattop alee* 

Piets - 


Plntzpattoac (PIPetr) 
p latspatroaengernt 

Plow be 

Ploogierschaes 

Plots 

poctttuicbet Geachots 
Poiiiift; Scbvtnmaan 
Poikieeuoe 


Pottoi ■ 

Prdio 

predUcbass; Prtllecb 
Preaaiiag(Pi) 

, • * V 

Pres si oft 
Prest-staff (PsS) 

h 

Pr«a»s«dun| 


Primarladung; A ailed wag 

% 

prinwari echos Pulvtr 


Proiil 

ptoiiUen 
Progress 
mender (i 
Drell 


PtetsefPt) 
Pro seat sat 
P c s f gctS t 


Paries 

Polk 


PulV€t<P) 


Palrerbaadel 
Pnlverfahrik , 

9 • 

PdtrtisilMaaAist 


Disk propellant 

Rolled props ilsnt; ebcet 

propellent 

Piter; «quxre(io s t«y or 
to wo); space; airdrome; * 
lending field * ‘ 

Blank cartridge 
Weapon for firing bleak 

cartridges - 

Lead teal 

Plunging fire; sonar fife . 

Explosion 

Poe lunatic gee 

PolkeeOa 

Battery terminal 

binding post (Elec) 

Power (Math) 

Barge; lighter (Nev) 
Ricochet 
Preased article; 
molding; briquet 
Compressed air 
Thermosetting plastic; 

(lit Pressed' naitriaj) 
Porgtd tool 
See Pbospborgsechoes 
Primary charge, of a cap 
or 9* * detonator 
Prismatic propellant 
Test; trial; essay; sample 
(See also Prufuag) 

Test fifiag 

Profile; esosa section; 
tread of a tire 
actwamliaed 
l*creasing twist of 
rifling; progressive 
rifila* 

Progressive burning 
propellant; progressiva 
propellant 

Leaflet projectile 41 
Launcher tot leaflet 
-projectile 


Prop*Usot; powder 
Powder-train ignition 
fuse (See also DoppeUQoder) 
Powder-train ignition (Fa) 
Propellent bag 
Explosive^plaat; powder 
worka^ • 

Apparatus for charging 
cartridges with powder 


Limber (Arty) 

l 

# W 

Percentage 

1 ' 

Testing apparatus 

Proof; test; testing; 

;i 

* 

assay; trial; verificatiow; 

% 

Ok 

examination 

9 

j; 

^ -1 

Test firing proof firing 
Buffer; shock absorber 


Formation (Avo ilaog>. 

boat-type runner placed 

*» 

]< 

voder gun wheels for 

*< 

• 

operations in deep aaov 

•1 

i 

m • 


'• ■ t v ■ 
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Pulvctbw9 

a 

PulvcrkeAAfcf; Pulverraum 
Puivetkaste* 

Puivcrlsdmg; Puivertrwiblsduog 

Pulvetsmpf cheo 

Pulver ohae Ldssmg(POL) 


R*ii 


Pftjteniua 

Pul verting; Pulveroatxring 
Pu1t«..« . V. 

Pulyeraauseitauoder 
Pul vet schlanch 
Puivcrtpr cogs toff 
Polverscsub 
Pulvertreibladuag . 

Pulver stotac 

Puaktfeoer, Punktachieasen 


Puppe 


Purswollc 

Pyrotechaik (See Feucfbunat) 


Qasdmnteaeirier 
Quadrat 
Qualm 4 
Quecfcsilbct 

QncUstoff; Quellsubscans 

I 

QoeUung 

Quelloogrvexmogea; 
Qocllvemogea 


X • -w ^ 


jQhmeckung; Quefwall 
Qoerschlajer 

Querschniet 

QnerschotCtbcUstung 

Quer stremag; Breuen strewing 


qnetschea 

v • 

Quetschhaha 

Qnetachladung 

% 

Quetschaune 

Qoetechmohle; Quetacbwetk 


Propelicnf or powder 
magazine,. 

Propellent or powder chamber 
Ammunition box (lit Powder box) 
Ptope 11 cat (powder) charge 
Powder cup 

Solvencies# propellant; powder 
.without solvent 
Poofter compressed into 
large cakes 
See Pulverkammet 
Powder ring(Fx) 

PpwdcT trsio(Fr); powder 
pellet; powder composition 
Powder train time fuze 
Quick match ‘ 

Low explosive 

Powdet dust 

See Pulver lad ung . 

Propellent support 
Poiot fire; converging fUe 
to punch; cut; carve 
Little Doll; 88 atm Rocket 
Launcher (Setr under Weapons) 
Dummy (for bayonet, etc) 
Cleaning rod 

Cotton waste (for cleaning) 
Pyrotechnics; pyjtotechny 


Quadrant sight 
Square 
Dense smoke 
Mercury; quicksilver 
Substance that swells 

(such as NC) 
Swelling; soaking 
Swelling power 

t * 

• 

across; obliquely; 


Traovefse (Fott) 

• 

Ricochet; obliquely 
striking projectile 
Cross secrioe 
Cross-sectional load 
Lateral dispersion; 
defl ectioo *di spersion 
(Bsii> . ; - 

to crush;' bruise; squeeze; 
pinch 
Pincbcock 

Camouf let (See general 
section) 

Crushing mine 
• Crushing mill; crusher 


Radschse 

Rsderlsiccte; Radlafene (RL) 

* 

Rad f ahr sbtc il uag 
R sdioge sceuertergunder 
Rjsdkappe 

Radnabe 

Rsdreifen'' 

% 

«4tnbtneo 

Rabmenlader v 

Raketc 

Rakete mit festem Brenn scoff 
Raketc mit flussigem 
Breno scoff 
Rakeveoaocricb 
Rskeotccap p«r at 

r 9 » 

Rakctenbombe 
Raketengeschoss 
Raketenpanserbucb se 
(Ofcnrohr) 

Raketenstart 

Raketen start bombs 
Raketen verier, 
Rakcteowcwfmischine . 

. Rakcteowerier 43 (RW 43) 

and Rakeccnwerier 34 (RW 54 ) 

•• • 

^ ♦ 

Ramcov 
Ramps . 


Rsche 

Rachenreigstoff 

Rad 


Revenge ;%engeance<Se< 
also Vqfgehung) 

See Nssenracbeoreizscoff 
Wheel; blcydls. 


Rand . t • 

Randdose rmnder 
raodeln; randem 
Randfeuerpacrone 
rand lose Patrooe 
Randpatrone , 

R andpaaonenhui ae 
/Rasanz der Flugbahn 
ratchet Sals 

* 1 

9 1 

Rsspel; Raspe 
Rast 

ft 

Raster 

R^pthebel 

Rauch 

Rauchhallpserone 
Rauch bunde Jpatrone 


Rauchentwickler 
Rauch granate 
Rauchkerze 
Rauchkofper (RK) 
Raucbkorpar flir 

SchiedsrichcerfkS fS) 
rauchioe 

tauchlosca P.ulver 
Ra uchaeldepmoo* 


Axle 

Wheeled gun a> oun» 

(carriage) 

Bicycle detachmcot 
See Absraodzvbdct 
Hub cap 
Hub 

Tire of a wheel 

Frame; clip 

Clip loader; magazine 

/ 

loader 

Rocket 

.Rocket with solid fuel 

V 

Liquid-fuelled rocket 

* 

.Rocket propulsion 
Rocket launcher (See 
also Raketenwhrfcr)' 

Rocker bomb 
Rocket projectile . 

/ .Antitank roekjt launcher; 
bazooka (See under 68 mm 
Wcspost) 

Rock et-s a stated take-off 
(Avn) , 

Rocket-aaaiated bomb 
Rocket launcher; rocket 
projector 

Rocket launchers 43 
and M'fSee under 88 mm 

• Weapons) 

Ram; rammer; pile driver 

Ramp; platform 

Ramp land mine (improvised, 

mine under an inclined 

board) 

Rim; flange; edge; border 
Ricavent fuse 
to knurl; crimp; edge; rim 
Rim-fire cartridge 

• Rimless cartridge 
Rimmed cartridge 
Rimmed cartridge case 

Flatneas of trajectory 
Meal-powder composition 
(Pyro) 

• Rasp ' 

Reat; notch; detent 
Screen 

Reat lever; notch lever 
Smoke; fume; vupor 
-Smoke-puf! aignal ‘cartridge 
Smoke cluater cartridge^ 
w f (our smoke trails signal 
cartridge 

Smoke generator; smoke bog 
Smoke shell * 
u Smoke candle (CWS) 

Smoke filler(Anwso) 

, Smoke-puff charge foe* 

, use by umpire in maneuvera, 
smokeless 

See rauchschwaAfS Pulvw 
Smoke signal cartridge 
for dropped messages (Avn) 


* 
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RtodjMWOMfflPltt) 

Rauchrohr- 

Raochsau* 

r* od» *ch nd«i Pjdver 
(See also ravchiktM« 
PeJhfet) . 
RwefctAw—w 

Raadt>i(a«l^t70ie; Ka 
Rauch spur gvachoss 


lUndivwkMi: Raufhachlale* 

Riuchwolke t 


Xmm> 


lb>—idl Hi#* 


Raopeslalatt* 

ReupcevckUpper 

X'Boot 

JUsg«*s(pl Rcagawsiaa); 


Xecfctsdrall 


rvchtewiaklig 


R»f«nc 

lift! 

**l* 1 «4 

Rtf<»d«ck« 


leibeUa 

ffih« 

RSlMnk 

Raibepvlves 


RelbwagakoviHsi—c 

SUibwagapeobe 


RticfaMKlll 
Rtichsdracfcervi (Xdr) 


Smoke distress sigaal 
See Rauehaigaalpmtroa* 

Tubular moke generator 

Smoke composition; amok* 

signal . 

Smokeless propellaai (lit 
Propellant giving littls 
woote) 

Floating mote pot 
Smoke signal cartridge * 
Smoke tracer bullet 
Single moke mil signal 
cartridge 

Smoke at reek signal cartridge 


Reichsmark (RM) 


Smoke cIoub 
S moke signal car^iidg* 
Space; room; chambe*; vol 
Sj«fvoicopic rM|e (iad« 
#4in* «W««pe* (S«« *Uo 
Mioeors—ker) 


^^Sfisrcy by eoIscse 
Vti^ht per —it volume; 
bulk classify 
Volost*; coble capacity 
Paravane 

Caterpillar, caterpillar track 
Caterpillar mcHiaiiaj (G) 
Caterpillar tractor 


Rti|tot 

Calculating 


Slide rule ‘ 

Rllkt^aa^cd tain o( - 

r if Hag • 

dextrorotatory; clockwise 

right-hand (threads, etc); 


Role; standard 
Regulation; control 
Tarpaulin 
BackaWt 


Raich siaftfahrtwbletwii— (RUi) 


to rob; tried; triturate; 
rasp; grace 
Friction wire 

Abrasive p oe dtt • 

Friction brake 

.Coefficient of friction k 

Friction tees 

Friction detonating Bale 

Friction primer (thread ad) 

Government Usd tote 
Oartt iem t Printing Office 
'•Scare Research Council 
Air Force Ministry 


Rsicbspawnt; Buodeepateat 
Reicbwcit* 

Rrifca; Rail . ‘ * 
Reiftnpaane * 

Reike 

Reihcolsdung 

ie Rohr geftlhc RrlLraUduoj 
RtihntchtlnA^. 

Reihedvrurf 

, •* 

rein % . 

Rein belts probe 

RciAi|U| 


Rvissblsi; Graphic 


Reisalelee 

re itende AxtUlevie 
Reiter * 

Reiter gewicb* 
reiseeder Rampfatoff 

Reizge*. 
Reixfcsckoae 
Reiaaeoff „ 

Repetienroffe 


Reeetve Q 


Rest 


Reacflugwwhe 


Rettengsboje 
Retroe gsfafcrzeeg 


Revolver mis Viedets 
epenAsbzug 


Richtfermxohx 

Ric ht gerat 


Richtangescfcieeae* 


Monetary unit bcofre 1947, 

• equal co about 23 ceote. 
PreaecnJy called 
Dfutccbeatk (DM) 

German patent 

Renge; m ax i mum range 
Tire; {in*; hoop; tire; bend 
Pucvture; tyiowout; flat tiro. 
-File; foe'/t«it* 

Elongated charge 
, Buogaicre torpedo 

Connection ie series (Elec) 
Train release; aria bombing 
pure^ clean 
Teat for purity 
' Purification; cletoiog 
Bore brush; cleaning 
brush (Ord) 

Grap&ite 

F fiction (pull) igniter 

• or primer 
Rip cord • 

Horae artillery 
Rider; horseman; 
private (Cavy) 

Rider (the weight) 

Irritant agent; 
lecrimetor (CVS) 

Irritant gas; tear gee 
Irritant gee projectile 
Irritant; harassing 
agent (CVS) 

. Repeating weapon 
Reserve 

Inactive reserve of • 
fully trained men * 

under 35. 

• 

Inactive reserve of 
partly trained area % 

nader 35 

Auxiliary ignition lead- 
in (blasting) 

Residue; remainder; 
rest 

Remaining Mage; 

, straight-line distance 
between point of 
burst ead theoretical 
point of impect 
Life buoy 
Lifeboat 

t 

Revolving esnaoo 

Double-action 

revolver 

* 

* to direct; point a gun; 
aim; judge 
Telescopic eight 
Aiming device 
Direction; pointing; 
layingTof a gee) 

Sound locator 
Adjustment fir# foe 
direction (See also • 
Einscbivssea) „ 
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Riefe 
Riefclung 
Ricgel 
Riegcl block 
Riegclmine 

Riemen 

Riffeltrichcer A 

RUle 

Riilenmunitioo; R-Munir ion 
Ring 

Ringeolage 


•- Riragkeaone 
, Ringpulver (RgP> 
Ringrohr 
Rinjatutz* 


Rlpp* 

V 

Rittmeistcr 
R-ltine; Riegelmine 
R-lfunition 

RBchling sgranste ( RoGf) 


Robe i sen • 
Rohol 

Rohr(R; Ro) 


Rohr sbo utzoo g 


Rohfbreite 

Rohrbremsc; Ruckiaufbremee 
R2bre(R; Ro) * 

Robrcolaietre 
Rohfnptdtn (RP) 

Rohrfrei (Rf; R frei) 
Rohrinntres; Rohr seele 
Robfkerrc 

Robrledung Stahl, 3kg 


R o hrm e n tel 

Rohm ua dong 
Robrniddau/ 
rohraicbextr Zander 
Rohraichcrheit des 
Rohrweite; Ksliber 
Rohrzaage 

Rohxzex springer 


Robatoff 

Rolls 

Roll<wbomH 

RdotgenatrahJee; X-Scrahlea 
Rost 

rose frei " / 


Groove; channel 
Channel; groove; cannelure 
Bolt; rail; bar 
Breechblock 
See R-Mioe 
Strap; aliog; belt 
- Ribbed funnel 
Cannelure;, groove; furrow 
Rimmiesf cartridge cats 
for ball SA Ammo 
Ring; link; bane; loop 
Ring layer 

Ring shell; shell with 
pre-arranged fragmentation. 
Built-up gun; jacketed gun 
Annular or riAg propellant 
Built up barTcl(G) 

Ring pn tripod fcuppoit 
Channel; groove; furrow; 
gutter 

Rib; cooling fto of an air¬ 
cooled engine 
Captain (Cavy) 

Cross bar land mine 
See RillenmunitioQ 
See in descriptive part, 
under R *"' fc t 

Rye ‘ 

Pig iron . 

Crude oil 

• 

Tube; pipe; gun barrel 
(See alto Lauf and 
Gcechutsohr) 

• 

Erosion of the bore . 

(See also Ausbreoouag 
dee Rohres) 

Caliber (See alao Ksliber) 
Tube brake; recoil brake (G) 
Tube (radid); nozzle; spout; 

. duct . f 

Tubular mount (G) „ 

T ubuiar ( perf orated propel I ant 
Empty gun barrel 
Bore of a gun 
Tube carriage 
Bangalore torpedo,3 kg in 
steel pipe (See also in 
Rohr gefiillte Reihenladung 
and gestreekte Ladung) 

Gun tube jacket 
Muzzle of a gun 
, Barrel recoH(G) 

Bore-safe fuze 
Bore.safety of fuze 
' Galiber 
Pipe wcaach; 

3tillsoo wrench 
Premature in a gun 
barrel 

Raw material 
' Roller; roll 
Rolling mine 
X-rays 

Rust; grace; grill / 

noacorroalve; stainless 


Rot** K«uz 

Kotkrevi* ^ 

* * 

w 

R-Patrooe 

% 

Riickdrock 

» - 

R tick lauf; Ruck a toss , 
Rucklaufbremse 
R tick la uie inr i cb rung 
R uck lauf lo a (Rf) 

Ruck lauf Joaes Gca^hbcz 
(RfG) 

Riickachiag 

Rlickatoas; Rlicklauf 
Ruckatoasfrei (RO 

Ruck ato tsfreiekanone 
/'(RFK; RfX); 

Ruck arossfreierw erf cr 

(RfW) 

Riickstosalader 

% 

RUckatoaamotor « 
Ruhrer; Ruhrapparat 
Runspf - 

Rundblickferurohr (RblF) 
Runde ‘ 

Rund funk sender 

• 

Rundgeachosa 
R undkop fgesebo •• 

Russ 

Riistung 

Rtivtungawerk 

ctuteln’ 

Shbel 

Sachin d ex; SachregUter 


Saft 

Sagefnehl 


Sal pc ter 

Sal peter grubs * 

Sal peter hurt* 

Salpci erasure 
SalpetcrachwefeUame . 

Salpctrige Scbwefelaaure 

Saivenfcocr 

Salvengcacblitz 

Saiz 

Salxkartusche 


Sal assure 


SalzvOrisduog; Saizvorlag* 

Samoder (battexle) 

Sandbad 


Red Cfna^ 

* Red troia>(»tr marking on 
cii>/e fuzes of tamt artillery 

.^sheila noLCOncg poison gaaei 
i^Stnoke-puff cartridge; 
tig'sh and sound cartridge 
Thrust reactioo presaure 
(Rock) 

Recoil 

RecoiL brake (G) 

Recoil mechanism 
Recoilless 

r 

Recoilless gun 

* 

Blowback(Ord); 
back pressure 
Recoil; kiek^Otd) ,s 
Recoilless ' 

• s 

Recoilless goo 

’ * i 

Recoilless ihiiricher 

_ % 

Recoil-operated 
automatic weapon * 
Jet-propulsion engine 
. Stirrer; agitator 
Trunk; torso; 
fuselage (AC) • 

Panoramic telescope 
Tour; rohnd; circle; curve. 
Radio broadcasting 
station 

Round bullet «• » 

Round cos* bullet 
Soot; lampblack 
Armament; equipment - 
Armament plant; war-plant 

*b iba\ce; jolt ■ 

• ^ 

% 

Saber; a word 
Subject index - 
Bag; sack;.pouch ^ 

, J uice;* electric curr e t ^ ^ 
Sgwdast 

Sal ammonite*; Am 
cjblpc.^e 

•Jaltpeter^ K. nitrate; 
niter - 

Saltpeter mine 
Niter works 
Nitric acitf K 
Mixture of nittic and 
sulfuric acids; mixed acid 
Nitrosylaulfuric acid 
Salvo(or volley) fire 
Automatic gun' 

Salt 

Flash-reducing wad 
(lit Salt cartridge) 
Hydrochloric geld; 

, muriatic acid 

Flaah-reducing wad 
contg some gaits 
Storage battery 
Sand bgth 


V 


s 
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SatXplU* 


Sattxtadt 
\ . 

•*>r 

Sauetatoff 


Siiui* 


Schnh 

Scbris 

Sc kail 


Scbrilwalia 


ackari 

•Ckarfv Moaitiow 

r 

•cbariv PMUltmb* 
•ebaifa P«wm 
scbarigriadawa Gf*J 


WMilM 


Schakftl 

Sc bams 

Scbribs(5cbb) 


Sc bribe* wisckar 
'$db*Ur 




Scbvrivsrigkrit 


ScWarift 


5chlri«f 

sekitM 


SehiaaswoU* 

SeUtMbKkf 


Sandiest; dost Mat 
Nickname fc* 1900 kg 4 
GP-rfE Bomb, cniUd in 
Get SC 1800 S*t*»(TM ' 
1965-2. p U),- ’ .{■; 

Sttuti^oa; i^utnCtioo 
x S*T v co«*^o«itidai •*»*«*• , 

deposit; sediwrfut; pallet 1 

Pallet primer - 

Time «*ia ring (Ti Fa) 

Black powdfx pallet (TiFx); 
fsxa eoapoviticQ diak 
acidic; soot 

f Oxygeo(Ut Soar aubataoca) 

* Oxidiscr(lit Oiy|« eatti«f) 

Column; pile; pillar 
Acid; sourness; acidity 


Set SchocUbooc 


Seeded; twlttt; modml; 
p«nm 


Bos; case 

Shaft; stock; bWl* 

Pith; basin; bowl; bash; bask 
So nod: rinx; resonance 


Silcoctr (Or4>> ^Htr r 

* - _ 


to ttMtt: shift; twitch 
sharp; pointed; acute; 

axwed; printed;* live (Ammo) 
Lite UMtoaition; * err ice 

Activated A/T nine 

Live cartridge; ball cartridge 

Lite shell 

to tm(Aoao);,io acrivsra > 
a aiae; to fu« a shell 
Sharp tbooeet ; an^at 
Shup iWotw’i rifla * 

Hinge; W*« 

Shovel; scoop; paddle; hlada 
Foam; troth; acme; lather 
Disk;. pUta; practice target; 
pan* (of glass) 

Diak propallanS 
Wind shisl 1 wiper 
Scabbard; ahead* 


Searchlight; projector; 
spotlight; headlight 
Shear wire 
Shears; siciascr* 


Shear place 

Shear pin , 

Umpire (aracmf*) 

Slate; schist; ehale • 

Rail; atrip: surgical splint 
Guncotton 

Rifle grenade Uancbar 

(discharger) 


Schieaaen • 
tchicsaed (schosa, 
teachessea) 
Scbieeaplsfz; 
Vaffcnpriifufigastelle 
Schieaspulver. 
Schiesa-scock (am 
Graaatwertei) 

Sc hie ■ a- ecoffwe t an 


Schicasvresca; 

Schxaaalehr* 

Schiesswollpulver 

Schiff 

Schitfhnnweifcr 
Schiffmdt 
Schiff skaaone (St) 
Schild 


Gunnery 
to shoot; fire 


V 


I 

Proving ground; axtiiiefy 


SchUchrfliegarbomb*. 

Schlachtflocta 
Schiacke V 

Sc h lag 

Schlegholren 

a 

Sc hlagesspfiodllchkrit 


Schlpgfedo 

Schlagladaag 

Schl aglet 
Schlagrokre 

Schlagatift • 


Gunpowder - 

Rifle grenade rod • 9 

\ 

Powder business; ail -that 
.concerns propellants and 
explosives 

Gunnery; Ballistics (See 
also Artlllcrig/uqeco) 

. Guncotton propellant . 

Ship; vessel 
- Shipyard *3^ T 

• ■ • V* ’ • 

0 Naval gun 

Shield; label; signboard 
. * Sc r een; umbrella; parachute; 
cover (Sea also Falls chirm) 
Gun mount protected with a 
shield - 
Battle 

• F ragment at too bomb carried 
,by a fight^plane. 

Battle fleet 

Slag; cinder; clinker (in coal) 
Shock; stroke; blow • 

Firing pin; inertia striker * 
pellet (Fx) 

Sensitivity to shock (to blow 
or to impact) 

Striker spring (Fa) 

Booster charge; etagarine 
charge (Px) 

Hard nolder 

Percuss too tube; ^fiction ' 
tube (primer) 

Striker (Fa) 


Scblagvetsuch; ScMagprobe Impact test; percussion tw* 
Schlagwacter ..Firedamp 

sc hJagwettcr sicker • - Sale against firedamp 

Scklagwntterversuchsstrecke Testing gallery. 


•chi ag writ erxjwadfahif 
SchJagxusdcr 


.Schism® 

Schlaoge 

* f 

Schlanch c 

Scblauchboot 

Schlauchkicmme 

Schleifmittcl « 

achleppen 

Scblapper 

Schleppcorpedo 

Sdhleodex 

ScbUuderguaS 

* 

Scblewdeimachise; 
Ab tcbleudet* machine 
Sc hi eud ermine 


igaits^lc by firedamp 
Impact fuxe; percussion luxe 
Threaded percussion primer 
Uud; sludge; slime; slurry 
Snake; coil; hose (flexible » 
tube); spiral 
Tube; tubing; pipe 
(flexible); bose 
Pneumatic raft ^ 

Tube damp 
Abrasive 
to tow; drag 
Tractor; tug 
r.-zd torpedo 

i cutrifuge; aling; catapult 
< rntrifugnl csating • 
(foundry) 

Cmtrjf«|«l machine; 
catapult 

Sling mine; sliding mia« 
Catapult take-off (Avn) 


'A 
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Sc hU ere a (pi) 


Schliff . * 

Schlittea . , 

Schlitx 

Schloas < 

Schlot; Scblotte 
Sc hi oss cl 
Schlanselgraben 


Schmerge) 


achmiadbar 

Schaaiedd 

Schmiedrrisen; ggacbcic- 
dctfta Essen 

Schmiennittcl; Scbmieratoff 
Schmictoi 

Scbmieraog * » 

Scbmirgri 1 . 

Schnabel 
Sc heal Is 


Sckaeckcntriebs Scbneckcnrad 


Schneider 

Sc knell boot; Sr&ooi 

• 

ScbneUfeuergeachdtx ' 
SchoelHcucfkaooa* ’ - 

Schnril Ladekaaooe 
Scbnril L adverse hi nns 
Schnell Ladtmg 
Schocli Le* 
Scbnellziacder . 


Scbneppe 

Sckaict 

Sc hear (Sec also Zoadscbanr) 


Scbraglinie 
Sc break 

Sc hr sped! ($? Sc hr) . 

Sc hr apse limine (S-Ui; ScbrHi) 


Scbf anben fl ugxeag 
Schraubenmucter 
Schrauben sc hi iisael 

Schrauben lie her 

* 

•• 

Schrasbkappe 
Schraubstock •- 


Streaks; striae; scblieien 
(regions of varying refraction, 
as in liquid* and gases) 
Grinding; sharpening 
Sled; sle^gb; sleigh‘mount; 
sliding Carriage (G) 

Slit; sloe; fissure 

Lock; bolt mechanism; castle 

Semk e stack 

Key; wrench; cipher code 
Unit* trench 

Antivehicle mine laid aa road 
block (lit Key' tniae) 

Narrow-gage railroad 
Melting point 
Fa? grease; swat 
Emery - . 

Butterfly (nickname of a 
guided miesile) 
malleable 
Forge; smithy * 

Brought iron; forged boa; 

maJleablv ifOB • r 

Lubricant 
Lobriceting oil 
Lubrication ■ 


Beak; bill; nozzle; oosc 
Buckie-, 4 clasp, guntiing book 
Soout; mouth; aoae; nozzle; spout 
Vorm(Mecb); codicaa- screw; 
spiral 
Vonn gear 

Snow chain; skid chain 
Boat-type runner placed under 
fUn carriage wheels for opera¬ 
tions in deep snow 
Edge (of a knife, bayonet, etc) 
Cutter, Tailor 

Motor torpedo boar, PT-Boat; 
E-Boat 

Rapid-fire gun; quick-firing gun 
Rapid-fire cannon; quick* 
firing cannon 

Rapid U*ding guo 

Rapid loading breechblock 
Emergency deqpl it ion charge 
Soft solder ^ * 

Jnstantaoeous fuze; noodelay fuze 
(Sec also etapfiodlicber Zunde?) < 
Spout; snout; nozzle; lip 
Cut; slice; section; intersection 
Rope; cord; twine; string 
oblique; sloping; inclined 
Diagonal ‘ 

Cabinet; case; closet; cupboard 
Shrapnel 

Antipersonnel mine (lit Shrapnel 
mine) (See also Scbutzenmine) 
Screw, psppellcr 
Helicopter 
Nut (Tech) 

VxSsch 

Screw driver 
Screw esp 

Vine (Tech) 


Scbreck 

Schreckiadung; Schieckmine 
Schrcx 

Scbxotgewehx 

SchrocpatfoiM 

Schuh 

Sc hut bom be 

- ^ * 

Scbuld 
ScbirMioe - 

9 , 

Schopp» 

Scbana 


Sc hu^ sbeobachtung 

• 

Scbusabefrich 

Schussfolge 

Scbuaataicl 

Sc boa svemager 

Schuaawaffc 

Schuisyciir 

(grosate Schussweite) 

Schuaawinkel 

Scbuceritticbter 

Schuttkasten 


Schutz 

Scbutce 

Scbuczecgrabriikaoone 
Schutzenbdhle * 
Scbutzenmine (SchilMi; 

S-Mi) 

Scbuizenpanzerwagen (SPW; 
SP*Wg> . 


Scbutzfcdrt (SF) 

* 

9 

^ J , 

Schutzgins •. 
Sehutzschild 
Schiuzataffeln (SS) 

Schutz wall 


Schwadea 


Schwadfoo 

schwangem 

Schwankung 

4 - 

Schwaaz 

ScbwarMtreaa 


Schweba 
schwadi »cb 


Fright; (error 

Booby trap; booby mine 

(See also Sprengfalde} 

Shot (for shotgun;; pellet; 
cut; piece 

Shotgun 'C 

Shotgun shell 
.Sooe; SA acabbard or 
bolster 

Training bomb; dummy® • 
bomb . • 

Debt; fault; blame 
Same aa Scbuixeuninc 
Scale; flake 

Shot (discharge of a fire¬ 
arm); round of ammunition; • 
blast • ;< 

Obaervacioo of fire (Arty); 

spotting 

Range of gun; danger zone 
Rate of fire 

'Range table; firing cable 
Dud; min 

Firearm 

Range (Sec also Entfcmuag) 
(Maximum range)' 

Firing angle 
Separatory lupine! 

Container with a number of 
small bombs; "Molotov.. • 
Breadbasket 0 ; bomb toa^w • 
zine 

Relay (Elec) 

Private (iafy); rifleman: 
sharp* boo ter • 

Trench gun; trench mortar 
Dugouc; foxhole f 

. Antipersonnel mic.g (Sec 
deacriouve part) 

Multipurpose armored car 
; tuaeo for carrying troops 
f.oi equipment)' (S^ealso 
- under Panzer) 

v. 

Protective ^>fing; safety 
spring 

Bulletproof glass 
Protective shield 
Elite guard of the Nia - 
party 

Protective wall (system of 
land defeoses, such as 
VestwaU) 

Suffocstiag'vapo: or ez- 
hMlstioh; gas.cloud; 
noxious'gases; detonation 
products 
Tr^w (Cavy) 

, to ikpregoaCc; saturate; 
inseminate 

Fluctuation; vanation; 
oscillation ' 

Tail; trail (G) 

Black cross (t>vr narking lor 

dip beayl cy an sr a»« ) < C VS) 

- Black powder 
Suspension; aling 
Swedish 


* 
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Seferof *1 - 
Schwef eland**** 
Schw*f«Js»* 1 
Scbref«lth«ii^ 
Seb««lchruMtsta(f 
Scackweftige 


KbVfiMM 

$cfcw«lk*t3M 

•chwsLIe* 


scfcw«r* Arrifleri* <aA) 


<*H) 


«dmi« Ksaw* (alt) 


•riivot Pm 


•diverse* AniU«f7 (UA) 


SchwiAgwg; 




Swlt 

SmIimcU 

SMleft^MrckstiMi] Seeled 
wait* ' 

SeelctaW 

Seemull* - 


5**1* t 


SekroW 

* sellers 
‘5* it* 


/- 


5ri« 


Sdnr «<cb (lit Svedrsi 
mOJCfc) 

Solfv u 

Aarimowy * olfidefSb^S, > 
Sulferic acid 
Sulfur trioxid* (CVS) 
sulfide 

( Sdfe^ont* •cid* 

to weld; sweat 
tUf’bwtu slowly; smolder 

Snoki c«fi(Ot (CVS) 

P arnica) stone . 
h*»vy$ ■* 

Medi^ artillery (Ut 
Heavy artillery) 

Medium hnrii'MV'Oii 

K**«y bomiatf) ^ ► 

Medium |di (lit Hoiry 


Selbstfohrisfett* (S#; Sfll 


■ (G* schott oof Selbstfahr-" 
Ufette) 

Selb«lad*«ia*<eekl*ef 
« * 

Selb*d*d*gew«hr 

- * » 

1 StlbiUidtpiitolt 

* s 

Sal ballade*; Selbet- 
lode wife 

4 4 U 

• Stlbctscbraapfuat 


S«lbUMfMU«l| 
Selbvtxwduag 
Sendee Seudcgeroh 


Scafi«*i 


Heavy antitank gus 
Fotv* of gravity • 

Heavy MG 

Heavy snillery (lit Heaviest 

artillery) , 

^WCu 

Mae Vtit; life *«•«.' i 

Vibration; oscillotron 
to w&i*x; buzz; centrifuge 
Pend ml am 

ViUatiai po^r. mtUnd 

^ • • 

Cranh |0 
Flywheel' 

Navi! aviation * 

Seaplane; hydroplane 
Ekw (of • gun) 

Axis of the bor* 

Diui«t<( (caliber) of d« bpfe 
(S«« olao Kali her) „ 

C«b bond Ittftb * 

Tab*; liner (of * go*) 
Nanricol nil* (1.855 In) 

See nine; Mdereaiet vita*; 


Sdttf«bflktdM 
Seaohnfter Koupfsroff 


archer 

Eicherbeitoboirich 


SicbcnM|sUtpp« 
SidMR*iio«tn 
Si c heron g sscift ’* 
Sicbcravz>Toritm:cr 


Su b ma ri ne via* field 
Hydro static bodb hn* (l* 
depth charges) 

Glider;- aulfliM 
Sailboat; glider ' 

S*gm«m<*d shell. 

* Periscope; telescope, (lit . . 
Seei* ff t*be) 

to tide , 

v Sid*; fwr, direction (Guny) 
Enfilade fir* * 

Bayonet (lit Side nan) 

Drift co tree ao* 


Sicbt 

.sicbtWd 

Sitb 

Srtdeppm* 
Siegfried K 


Vaviag (See 4 I 00 Pt*kii 
des Gexlotivt) 


'(of * 


Signal bomb* 
Sigoai^acroae *■ 

Signal raker* 

Stpulutdtr 
SiliuutccrKUoru 
Si ok staff 

Sipo (Si c^rbeit spoil zei) 

SU; S-Miar. StbiiMi 

VtfbtddniMtflcki 

Drilling 

SockeUafetw (Ski) 


/ •* 

Self-propelled (SP) Biouar, 
'gun motor carriage (Sec. *1 
aoder Panic*) 

(Self-propelled gun) 


Subcaiiber barrel for semi¬ 
automatic weapon 

* StmiiuiiXMfic rifle; itlf 

% 

loading rifle 

ScaiautoaiRiic pistol; Itlf 
loading pistol 

Semiautomatic weapon; self- 
loading weapon 
Salt-shrink age ’ 
Self-destroying type of fuse 


See Selbsteorsuaduag 
Radio tmauiutcf . 4 

Shipment; traoaeuasioo (Rad) 

Mustard gas (CVS) 

vertical; perpendicular 
Sinking; lowering; bo I low™, 
icprcMios 

Sensitivity; sensitiveness 

Production in aeries 

Pereioctet chemical warfare 


See SpiuirscMu 

•ale; MCVe 

Safety tank; drowning tank 

Safety wire (0*4) 

Salary glass; shorte/proof 

glass 

Safety blasting powder 
Salary vkplosiv e 
to make safe; lock (Ocd and 
Aauopy, covei; protect; sake 


Salary device (Fa); aaiccy 

c* \>dc*y' 

Safety valve; safety batch 
Lock nut 
Safety pin (Fa) 

Analog pin (Fa); aafety pig (B) 
Safety fun* 

Sight; visibility c 

Field of view 
Screen; siiter, filter 
Boiling point 

330 mm Railway Gw (See * 


Signal flare 
Signal cartridge 
Signal rocket ^ 

Groand signal projector 
Silicon tetrachloride 
Deposited matter; sedissei 
Security police 
See Scbrapoelimine and - 


Three-way adaptrr for S-Mins 


Pedestal 

Socrioa 


(G) 


•V c 


v 


•y 


Ger 296 


Soble 

Soldo* 


etar (SGer) 
armache (SKait) 


Savdeckraftfahnewg (Sd&fs) 


Scojrorwirioe ( 


?(Sdr> 

(SP*»> 


Sf^c, Sffdtm 
fipnltajolaga 

Spaltanlage nr Gewim 


SdMnX 


Spsltdsg 
Spaltsaoder ' 


Spars toff 


Spom^spriiiggf 


; Spetrholloa 


Spetvfewrr, Noriewev 
SperthoU 


Spenvernwchoonatalt (SVA) 


gpejufisebes GeWicht 
.Spiegri 

SpiegeUeiegrapb 
Spiegel visiet 
Spiadel 

Spiral bo href • 

Sp.ralfedet 
Spit** (S) - 

Spitageacheea (S; fGeech) 
Spitngeachosa ail Eisew* 

beta CSsaE) 

Spitsgeochoaa mil Staid* 
ker* fS«K) 


to cryecolline oat; precipitate 
Sole; bottom of a creock 
Soldier 

Solvent „ .Xu-} 

Separate; fecial; citlnsinr 
Heavy artfllety (lit Special 
artillery) 

device saeviag a apecial puzpooc 
Special propelling charge in 4 
Dow-fiaed ■vitha; »^>er- 
cbarge cartridge 1 

Specialised vehicle, sock aa 
took, tank destroyer, etc (See 
alto under Panzer) 


Now-fixed oMWttiuon; 
special purpose maanitioa 
Special purpose weapon 
Scorn car; recooaaiaonncc vehicle' 
See under Ger Abbreviations 1 
Crsck; split; slit; fisonrc * 
Crocking ins t allation; flitting 
device • 

lastallatioa for recovering 
oleum from apeut acid, by 
splitting process 
}map-'spark electric igniter 
High-tension electric igniter 
Split ring (breechblock) 

High-cession detonator . 

E ip lode r fot high-teoaioa 
detonator 

Cocking mechanism 
Scarce material; high priority 


Retarded burst; delayed action. 

projectile 

delay faze 

Retarded ignition 
Spear 

Barrage bnl loon 
Block; obstacle; burner \ 

Barrage fire; barrage ' 
Plywood 

Outer steam tube of MG • 

Neva! establishment working oa 
development and testing of nea 
mines 

Specific weigh* 4 r 

Mirror; periscope; stem (of a 
•hip) 4 
Heliograph 
Mirror oigla 

Spiadlr; pinioo; gear »Wi , 
Twist drill; spiral drill , 
Spiral spring; helical spring 
Point; tip 
Pointed bullet 

Pointed bullet wick iron core; 
SAP bullet 

Pointed bullet with steel core; 
AP bullet 


Spitggescboss nut Scab!- 
kero (gebortet) [SmX (H)) 
Spiczgescboss nit Stahl- 
kero «md Oliaatptu (SnK- 
G) 'spar) 

Spicsgcscboss mit Stahlkero' 
usd Leuchtspur (SmKL'spur) 
Spitmiuoitioa <SMu) 
Splritvaog Splissuag 
Splint 

Splitter; Sprang stuck 
Split!csbetonbombe (SplBcB) 
Splitterbombe (SplB) 

Splittevdichte 


Splittergraaote (SptGr) 
Splittemng 


Splittcrschatibrillc 
splitter si cher 


fipreisl alette 
Sprengarb^it 
Sprcogbombe (SB; Sprfi) 
Sprangbombe. dickwandtge 
Sprungbrnndbombe (SpeBrB) 

Sprcogbijcbse 

’Sprcngbucbsc 02/24 

•r 

Sprcngdienot (Sd) 
sprengen 
Sprengfnlle. * 

• 

» ^ 

Sprcngfullung ^ • 

Spreagfl us oiigk eit 
Spc^nggelstiae; Spryuggnmai 
Spteaggraante (Sprgr) . 
Sprengffuaace 41 (Sprgr 41) 

m * 

Sprenggraaat w-P atrone 

(SprgtPatr) 

•v . I 

Spreaggumasi 

Sprengkommer 

Sprengkapoel 

Sprengkapsel Nr 8,(Al) 
Spreagkapselziaadcf (7.5, 

10, 25 Sekunden) 

r 

Spreogkspselzwudet 28 (kata) 
Sprcngkopsetxuhder 28 (long) 
Spreagkufper 

Sprengkofpet 28 ^ 

Spreagkbfpef 98 / 

s 

* 

* t 


Pointed bullet with hardened 
steel core; super AP bullet 
Pointed billet with steel 
core sad dim tracer 

* 

Pojsced bullet with steel core 
and tracer ^ 

Pointed bullet atnmafeitioo 
Splice 

Splint; cottn pio; ■plit pin 
Splinter; fragment (Ptoj) 
Concrete fraguuentarioD'bocnb 
Fragmentation bomb;.A/P 
(ootipecsooncl) bomb 
Density of fragments (number 
of shell fragments pet unit 

•tea) * 

Fragmentation shell; grenade 
Fragmentation sleeve fining 
over casing of the Sciclhand- 
grsnake (lit Splitting ring) 
Protective goggles 
splint erproof 

Trail spade (G>; spike (MG 
ttipod) ' 

Megaphone 

Split trail spade carriage 
Blasting job * 

HE bomb; demolition bomb ' 
HE bomb, thick-wmll#d. 

HE'Inc bomb 

Demolition charge in a con¬ 
tainer; petard 

Demolition charge coagisting 
of n box coocninihg 1 kg TNT 
Demolition service 
to blast 

Booby (nip (Sec also Sc brock- 
lodung) 

Filler; HE fllUng charge 

Explosive liquid 
Blasting gelatin 
HE shell 

HE shell pattern 41, for a 
tapered bore gw 
HE shell is a cartridge; 
(complete round of fixed 
s—muflitioo) 

' See Sprenggelariae 
Mine chamber (blasting) 
Detonator; blasting cop; 
initiator 

Detonator No, 8 (Aluminum) 
Detonating cord wit with 
blasting esp sad fuse lighter* 
prepared dearolitioa set 
Prepd demoluioa ast 
with delay 130 sec 
Pecpd drmoliiioa set 
with delay 230 sec 
Dewdirioa block; prepared 

ch *<** * 
Demolition slab, 200 $ 
Demoiitjoa charge coaslsriag 
of a bos containing 200 g 
picric acid 


f , 


t 


I 


( 


l 


- - - 


* * 




■ Spm|ladaag ($P<ti4*) 

/ * 

. ,%ragi«dnag*rohra 

Soresgioeh „ . \ 


Spjedgmfael 


Sp**sg*alctclk**taa S*a 
/ Spt* s g*4w if ri»« 

•* SpveogMnait^o* 02 
$pr«*gSMl*lUC« M 

\V Sfct«*4&„ v * , 

■/ SHea#^™* 


Sprajpaaowe' Zeretdrar 
Sprfk«uip(«if 


Sprsagachln* 

SyCragechaae 


BfKMflMi, Lw« 

‘Spragauick 
Spc*s*techai* . 

^rtt|Ok^ 


SpraagwiAuag 


Dfc**>litt*n.*Ub, 200 f i* hike- S t ahl bice I 

late contain#* (tec cwpical ^ ; 

cUaMm) “* SraMgeec 

Explosive fctc* / Stabiguaf 

Bo*Sting charge; demolitte* Stahl helm 


Stahl spitxenge echos a 
StahlweAt -* 
Seeing (Stt—It|«) 


blasting **«*♦ * § SuMiwtri SraWwe 

Bursts* tube <Proj) t , . 5t*hlk*ragescboa* 

Blastkola # 

Liquid-si* explosive# osyiiquic Stahlmaatelgeacboi 

^Explosive in prepared form, *» 1 Stahl a***** 

distinguished Cron generic «» - St*blp 4 $nx*f ^ 5 

Spreagstoff; HE deuMit»©<i charge. S^Uttlc ’ *- 
ME charges and accessories - ', Stahlspitzenge echo 

Explosive laapaaiiiog '* Stahlws At 

• Trinitrotoluene (TNT) cbarge * Stalag (Stameilegv*' 

Picric tcid (P ^ ) chazgs 
Explosive tie*c . - ^ 

NitfOglycdria ( NGH detonating oil -Statamkorpar; S»mm 

• NG p«op*lU**Vdo«AW base (NG-NCVSta*doft 

praptU^M Staage * •/ 

fi taxing csmidge (d* mail Goes); • Stasgeuk ugel 
•xpioiitc.bvlltt , . 

4 Gua destructor charge .. St*o*«*!*4*M 

-rBlattihgpowder; black p«rdtf_ . .. 

Nitrace explosive ,- x ; " “~Sra«tdaljki»M 

Bursting change; eaplogiva filler • ..- 

‘ Expiorioo Suptl 

Fuat (lit Explosive coed ) . 

Explosive; HE (See also Sprvag- StaAe ^ * 

mitt*l>‘ • '. ' . 4 fc*rtkati*uh 

Type el eipteaite * * Scertvarrvbtuag 

HE (illfr < / j n a >r> ) Starir 

HE balk .. Seaub 

Ssbject of esptesi*es,aU that.cow Ssaubpirivet (StbP) 

etna explosive# x stanched * 


c«»7 \ ^ ‘ ^ , •*' *T 

.* ' 1 - ' -' p * * • 

•- Scahihlecbpaoltt . * Scttl plat#;’ ah«« ttttJ 

; x - "armor - 

" "Scahlgeacjioa*; Stahlgraaata . liijht caae tbicii of caat «*tl 
. ScaUgua# * C*>« ftaei 

wf«; Stahl heim Sttjti belpat- 

- S>aKihu#t«: 5tfahlvafk ' ' Stael woiki ' 


Scahihvttt; SraWwtA 

5ta^iktrttieacboa* 

Stahl iota ttj g« achoaa 
Stahlabtutf 
Stahlp^oatf • 




—-- A.. 


4 • 


Stcei-cot* ballet; armors 

•» - % • 

pierciog hoiltt ; w- 

Stttl- jack tied btallcf 
,• Steel aorta*' 

St eel anaoc / ’. 

* %eel liner (G) 

Steel pointed bullet 1 
Steel’fouodtr 

Prisoner of par caajp ter , 

• NCO’e, prieacea and labor 

de'acbmetit , 

bataas Parent aabataact ' ? 

Post; gairi eon; atatios; poaidpa 
• . Pole; post; pillar, bar; tad . 
Ooeshar shot;, double- 
headed a hot 

i # 

Pole charge (Se#p«aefal * - t 
•ecttea) 0 . # 

-" Pol a-charge aauperaoBaet *' — 


Scape! 


Staple; warehouse; pU«;. 

iauachiag cradle 
Starch; atraflgtb; rhickaU e 
CVttapait ’ *••' ' ■ 

Launching device • 

Scaacb tup port; tripod 
Din*' v ;„ 

FUelv granulated powder 
to covpreaa (by blow); 


•prUgea ’ 
Sptiuddaa 
Splitsiooa 
Spritajaaa 
Spritage* Na a t *i 
Sprimeire * 
«pala 
Spiloa* „ 

Spat 

Spok<9); tewcha 
Spwkeecheaa 

SS 


Stab 


(S«M>) 


StaUUtM 


Sea Splittei , 

Technic• of maoefactMte of eaplw Stauchiatene 

aives; (echoica of demolition* 

Mis* crater * • Suuclpnbr 

. Oemolitioa; maatiag % . 

Explosive effect; buraiiag effect ScaachayUadaf 

- • Detonauag fuse; priaaacoed Steadaaiinrc 

' " \to.bwrat; ^reak; crack * ateebea 

laiecttoa aoaala; Staa injector 
* Injection mold; jet maU eteckeo 

Injection molding; die caatiag • Stacker 

lajactioa molding compoaitioo Stackxoode* • 

Range (of Qamethxoerer) 

Spool; electric coil ateil 

lUaaiag; Wgahiag; Bathing Sceilbeho 

Trace; (rack; trail Stailfeoec 

(L’apwr) Tracer Steilfenargei 

Tracer projectile * 

*Sek, Schorutalfela Sraia 

SS armored cotp * Steiabrack 

- Staff; rod; bar Sceiaflacha 

Stick-tjpe incendiary bomb StriikAU 

) Chopped tube prop*llnat ^ , Setiskohleep 

Stability'^5«e al so Bea ra odigkeit S^emacbloat 
and Halt berk ait) Stelimacter 

Stick mine . ' 

V. BW> vi tk long note spike SceUxiag 


SeeUathlaaael 


Retractable (telescopic) 
gun carriage 

Compression test; entaher 


(eat 


Crusher cylinder 

Stearic acid 

to stick; prick; pierce; 


fteckeo » stick; stay; remain 

Stacker ' , • Plag (Elec) 

Stack anode* 46 *i‘; lostrted rocket igniter. 

patten 40 

«eil steep 

Sccilbaho t r High-angle trajectory 

Steilfenec High-angle fire; cooed fire 

SceUfeaarfeachntn (Haahitxe) Howitzer (lit High-an git 
' ' 5 fire gan>- 


Steiakoble * . 

Sttiokohlenpech 

Syinrc bio atgewehx 


ScadMiaw 


Bashed wire 
Echelon (far 


Stone; rock 

» - ^ ' 

Quarry 

Asbestos - 

Mineral coal; anthracite 
Goal tar 
Flintlock gao 

Lock-out; regulating (adjar 
ing) sot 

Adjasting ring (Fz); t h a w 
eettiaf ring t "* 1 - [ 
See Stellstift 

Set screw; adjandag screw 


a 




►WTOC 


Si -IV 


t 


V 


% 


Get 29S 


SrellKtft; SteiE 
•cblunncl (SO 


Srert^ulmgCScP) 

Stem si ga al 


Steaetflugel 


Stick 

Sticbprobe 
Stickwaite , 

§tick*«M(NV 

Stick staff a aurr; Stitkatofb 

w«*aeratolfaaure; Stick* 

Koffeamritoff 

Stlefel 

Stiel 

SrielgSRoate (Stgr) , * 

Sthrlgraaath 41 

& _ 

• x 

Stielbaodgranate (Sthgr) • 

• —^ 

Stiff 


Stnckadne (Stplfi) 
$«>H ^ . 

• 

Scoff) ehre 
Stoll ea 
Stolperdraht 
Stolperdrahtfeid 
Scolperdrabtmine . 
StopfbScbae ' 


Stoning afe 
Stoss 


StEsae! ’ 

Stoaaewpfiadli cijkeli 

Sto aaenp fiodUdikei t aprobe 


Scoaafiraft 


• Fuze setter ‘ 

/ 

Scar cartridge (signal); 

aaluple star cartridge 
Star-shaped propellant 
Signal flaie; star signal 
Cootrol; steering wheel; tax 
Stabilising fin (B), 

Steering 

Tbruat; stab;, atiog 
.Sample taken al rehdoaa 
Thruating weapon t 
Nitrogen 

Hydraxdic acid; hydroniulc ; 
acid; bydrogen' trinitride 
'(HN,) 

§oot; cage; barrel 
'. Handle; abaft; stem; stalk 
-Stick grenade; rddded bomb * 

37 dud Roddbd bomb for A/T 
. ««., 41 

'yiand grenade with handle; 
potato-masher hand grenade 
Pin; peg; tack; stag 
Ftunt anoor ... 

Stick; cleaning rod (Rf); 
picket; pole 4> , 

A/P picket-type pune; stake 
mine (of concrete) 

Substance; stuff; fabric; 

s 

►' material 

Sam* a* Chetnie ' ^ 

Gallery; tunnel 
'Trip wire 

Field pf trip wire obstacles ^ 

Trip wire min* 

Gland; stuffing bo* r 
Liaison airplane 
disturb; trouble; harass 
Harassing (Arty) 

Impulse; thrust; shock; • <* 
blow; posh 
> -Buaapcr. 

. Psstle; rammer; tappet (Fz) 
Sensitivity to abodk (Ezpl) 

4 Te*t ter senaitivenesa to shock 
to puab; thruafe *U;ilce 
a -Contact mine (Nav) 

Percussive pc^wef, impact 


Sueichholt; Streich- 
zdbdhoizchen 
Sere ifen 


(Friction) match 


Ssreifen Band, atrip; strife)r, bain 

jsector 

Sueifenladet . {uagazine^cUp (R0 

Sereifespulvet (SaP) S«i? (band or lamellar) 

propellant * ^, 

Strait . - Contest; combat; smfe;v 

dispute 

Streoglot Hard solder • 

Scrcubrondbombe Scarteifire bomb - 

acreuso , to scatter, strew; cove 1 ' • ‘ 

widx zone fire (Arty) 

Scroufeuen Stretmgsfeuer v Zone fire (Ajty); sweeping fife 
Sere agar be ^ - . Cone of di speraioo 

Streukeged ’ Shefd of fire; cone of fire; * 

cone of dispersion; cone of 
spread n 

* V V 

Sdeuniae Uncontrolled mine, stray mine 

(not lai^l to regular pattetu) ’ 
Streuung , Dtaperaiofl^Ball)^ acatccriivg; 

deviatioD 

Strfchfcuer; beatreicheudes Grating fire 

F**" r 

Strphaetlatoff - Straw pulp • 


Sere agar be 
Streukeged ’ 


Stteuniac 


Streuung , 


Stroaerzeuger • 
Stfoml t niengeacbosa 

* I 


Stromimg ' Current; <l 6 v 

• ^ magnetic flu 

Stuck; Geschbt* 4 Piece (Arty) 

Scufe , * S(^>; atagir; 

Stuka (Srurzkampffiugzeug) Dive fighter 


Straw pulp . 

Scream; current; flow; elec¬ 
tric current ’ 

Generator (Elec) 
Streamlined bullet; boat- 
tailed bullet 
Ammeter; current meter 
Amperage 

Current; €16wing; flood; 
magnetic flux 
Piece (Arty); gm; cannon 
Step; gtagk; degree; rank 


acosareaxbar, atoasetapfindli.ch sensitive to shock 


a toaw ticker 


Stoaswaage 
Scot swells 


Scrakl 


Strmhlsng 


(SdMi) 


atreckt 


5cr*ekscnU 


insensitive to shock 
Shock test (Ezpl) 

Ballistic pendulwn Seumf>anz«r 43 

Shock wave; percussion wav#^ 

Percusaioo teke Sturm wind 

Ror; j/w Uquid or gao); Scwra 

flash (of iigbtoing) Sewrxaagtiff 

Radiation; radiance - Sturzbomben 

Beach mine; shore mime Sriirze 

Distance;, space; attkteh; Stwxflamme ' 

drift (Mining) > .. Sturafiug . 

to stretch; extend; flattaa; Starskaa^>f£lagge*, 

roll (metal, glass) Seutae * * - 

‘Roll«d a£tel Stutzachraub* (So 

to cross onq atriktVut; el Urinate 5 ,^ (SeurzrialeO 


. StukaOLeger Dive r fighter bomber pUpf/ 

Stump f Stump 

I • •tttspfct Vinlttl . Obtuse angle ^ / 

\ Sturm (Stu) Assault; i^tpoa 

Stunnartillerie (StuA) Assault artillery 

Stunagcackatz (ScuG) Assault gun <SP * 

Sturmgcrwebr 44 (StuG 44) . Stonatrooper'a rifle^fpravioualy 
. v called MasdriaenpAstole 44) 

Scurmksnoae (StsJC) Assault cannon (SP) 

Scuramdrser (StuMra) SP Aaaault rocket projector . 

(See under Panzer) 

Stunnpauzer (Sti^z) Aaaaull tank; front line airport 

^ armored vehicle supplying orez- 

head fire power (See also uadet 
Panzer) 

S(uraf>anzer 43 Same as Bru m mba r (Sef under 

Panzer), 

Sturm wind Storm wind / < 

Stura . Plunge; .dive; fall • * 

Seuntaegfiff 6 |Vm| Wtack 

Sfurzbomben ‘Dive-bombing 

Scwrze t - Lid; covet 

Stucxflamme ' 1 , Reverberatory flams 

Sturaflu* Oive 


Sturmkaaone (StsJC) 

Scuramdrser (StuMra) 
Stunnpauzer (ScuPz) 


Snuzbombea 


ScucxflaaM 

Sturafiug 


Sturakampfflaggeug iStaka) Dies bomber 
Scuta# ' * . r . Sap port; stay, prop 

Scataachraub# (SoSr) Sup)>on s^rew 

Scuvi (Sturzviaierl Dive Berating night 


O »y 










sockMttf : 
soMpivi^ Samps**' 


St^biic osiMfoittoidflol 

GrftpMl O 

‘ Uax>4 |u; my theoe 
/AiMttto (Sa*jM*o Bra***) .. 


Wi 

* . .. . v : *- 

T«h^r* - / 
Tnjr-To*** (TATQ) 
T*fc ' ' • ** ' *• 

r*k**MH*< ; 

T**k; •Tvgfcwngnn 
TufcUkkM r> 

/v 


T*M*t*t 

Ta^iM 


Om Urn exalt* d*v*i«q>*d by V 

Sb^v«tii« (Sw ■Ww«)'\ 
TahUs chui 
Metric day . 

- Aatiur* *0?< A/T gam) . ‘ 

A/T *&u«r 
Tea* 

a/t «m.; , . % 

A/T ditek ./ 

C«**fli<n n#H« 


Ti*g*l& U*W St*hl; 
Ticgflgase-atahi 
Tierarsx; Yeteriaa* 
Tiger 1 

-- ufc 

Tige* D <Ab*ig«ig*r) 

► 

Ti|M.J«|** 

Tign*(P> * 


Crucible east ateel; crscibJe 

«.«i ’ ./•*■ 

Veterinarian f * 

Heavy tank (See uockr Pan- 
Mr io descriptive part) 

H«Atf lank (See ander Pam* 
Mr in (itacripuvt put) 

Sam as }ipiii|«r (See muter 

Pmw) ' 

H«t?f isabdiropyir tte- 
ufQcd bf Poncte (See 


under Puur) 

Titmppurq Titriripparar Titr*riag{v©i»*tric) 


T-Mana 


ippufttvi 
See Telle 


4 * TnU* 

To* 


Killing cpacentratrod (Ofc) 
Taoiotxoiij«n(TKT) / •• 


* /• 


Tv>*| . C*ociflt*t * . 

Taachaamsmteten .; ; -. Small mm mnm rn i tel omin p*m 

Tert** 1- “.“'I _ ' kg?; te^ia*raya* 

Taqafcnv ‘ Dlm(MiT)(SMUMT^iA 

* t*«cb**X' 

UcWiecWri* >. technically pare; cmr*e« 

T*ctei«cte Mnchilfn (Teme) Technical Km( giory Crept 
Tees ' - Tw 


oro) 


Teyahra 


Totfe; sound; cUy 
AJuuat; ir$iUic«ooi cenh 
Ma ttie loo w 1000 kg ot=M03 
■bort ido*; b»7 (Navy^<fcwn, 


Tees 

TMtliptell . 

fceilem J 

TeUkarancWi 1%jHmdmg 


a> divide; graduate; >X t t 
Increment cte|«t partial pwpti- 
lan* c(St ten) (So* aloe 
V«k*n«*rh*> ... 


Tohwiedetgab* 

T^« 

Topfmi**; To-Min* 
Tori 


Poe; jar; crock; hand 


TarWU 


Pen 

Peat eternal 
Powdered peat 


Trill adea* 
Trilm|riP*ii*«< 


TelUiag 

Trliretelte 

TnUntrich 


Sm Trilkacranch* • 
SWi.ickft«4 belief • 

jacketed hollow print bullet 
3mnH*ckct*d p oi m m i (spits) 
tellct 

Gcrikraied ring "f 
Gsedsarad dial; «Uai-sight; 


nil (Any) 


Tail** 

TaOar (Znader) 
TilUriMM (Trite) 


tlKtoot «t«ipom 
Disks »mi of * vaivc; plot* 
TteoietltlF*) 

Wtewyp* A/T min* 


(o M<« hut 
K«w tin* setting m|; *• 
Ba* »«*U (F*)— J . - * 
So* Teckniache Nothin# 
Small texerifi* 

Iteptk (Mining) • 

240 mo AriWd Gan CSo* 

240 on^lUi^JMl Goa (So* 
«•*>**) ' 


Toiy;*flk t* bacboa*TOgickroo^ To^obo-laoocbiM dotico 

Toi pqd ootWMbrpfrfcbittt teii-»jp«4to 

Totp^doabwoH Torpodo r*i«aa« < Ato) 

Topte Mt n W lWte '* Toryydo cob* 

Totpodobootacraftircr Dr»uojr«r (Na*) ^ 

Tocp*do<li*f« v To«p«do*bonb pilot (Avo) 

ToipadodTorpedo bomber (A to)" 

Ta tp n ki i oacbooa SmanJintd (boac-toil*«0 

boU*c 

Tocp«dofzoooc* • . . Torpedo tbali 

Torpodocobr > Torpedo-laoo c biof cob* 

Torpodp*cho*liboot Motor torpedo bool 

Torp*do*ckacza«ts " Torpedo defeoa* Ml # 

TttpMo CMKte t D**p-«*a <liy**(5«* alao 

• Taoeber) >4' „ ‘ 

Torpedoworf Torpedo releaa* (Ato) 

to dead-- pret* *’ A '/** 
Tocackla*«r Black)adt , - 


Totpodpae kaeflbooc 


portable; prod active 
to bear; ejnrr, import 

\ m 


Trm^la 


Pads bad 


(T-3*e<f) 


|a*» lacriliaaor 


TWi* 


Tte«el 


Tteraot (iaceadbry) hank 
TWauc* ckdry* One B) > ' 

HedTy SP mortar (ShTWiM 
X'a*!Mo«^rtV 

Depute deepaeMV deep ' 
l&ptk ckarya ; depth bajftb . 
Oaeible; aaeitb* poc 


Skipa wo i ib faae* 

to hit; strike; meet; 


treffe* 


Tretfpeakt. /, ■* Point of impact; objective 

* poiat'(Afty) 

te^ibe* ' r to drive? propel; impel; drift 

Trtibpaa / * . PnspeUiM I*»* »bod |ai 

Irt ih pmotM ‘ Vood-ite rapm 

Treibladaap; Tw ikmb Prop* 11 iag ckmrpa; propelaive 


- a=^ 


4 ► 


\ - * 

* 


Grx 500 


Trdtnttc * 

■ 

Trribmmc! ** • 

Twibpdw 

Trribapie^ej 

Tre ib vp itgelf * echo aa 

Tcci brpreo^no H 

Trcibrroff . Jg\ 


Trtebeter t 
Trickterirld; Tn 
pelamde 
Tricbterladoap 
Trithtmoifle I' 


Trilit 

Tripalarda; Ti 


m- 


fttde 


Ttog 


Ueoer 

Image *io 


Trope* (Tp) > . Tropic^ 

Trapieaflaacbci Tfop lOafche Dropping bottle 


w ^ 

Floatiog aitc; a* aacbored a»fo- 
maric'coatacc niit - 
Propulaive ageac 
Propelleit; prop all eat powder 
Sabot dige 

Sabot projectile (lit Die* fro pc tile) 
Propellaat a 

Eagioe fv«l % • 

Sepnruoa proceed 

T 

c 

to step; tread; para; rearer 
Tread mine; prreaor*-ignited A/P • 
mtoe , 

Fuattel; crater; tone 

Temia pitted with'aha 11 erkens 


Crater charge 
Fuaoel mioe 
Mice effect 
Moti ve power 
Power plane - 
Triaitxotoloeae (JNT) 

Tripoli , • / ’ • 

dry % 

Drier * 

Trough; eat ’ 

Dnaai; cylinder of a revolver . 
Dfmn fire; heavy barrage (Any) 
Dnm (cylinder) magaaia* . 
Dram feed 

Trapicg \ S 


Ttopriricht* 
Trotyl . 


T-Stoff 


Dropping ftmacl 
Triaiciotolueoe (TNT) 

Dcgf^fc of turbidity 
See T'aaoeortoff; ■ 
highly coaceottated (80-05%) 
hy/Uogen peroxide 


aheo 

t/berboraaare 

UbercUoteam 


iWlnd * f 

Ubeyfahnmgaraki 


^ * % i 

• i ^ 1 

Uherhicxet 

Dheraalpetaraa 


Uberachieahe* (einyaer 
Trappeo) 

mb«f ackwetea Maayteaei 

« ea<br f ^ 

h btrKbvdflt}yrf 
Uberatrahlwag. 


_ .. . 

Ubenra guagakbipet 
Uberva gapgalad a*g 


to practice; exexeiae; craia 
. Peiboric arid 
Perchloric acid 
Pc^cbromic acid 
Exceaa pre a tore; preaaure 
above 1 atm - 

• A 

Transport (traaaferemce) number 
to aupvrbrac (ateam); overbeat 
^(rogiae) * •' 

Soperbeater 
Peraitric arid 
to enperaatwace , * 

Oggrhead firing 

• * * . \ 
f 

Soper heavy machine gam. 

r * * : 

Per sulfuric, acid 

^ *• 
Overradiatioa; overexpoaare 

(to radiation) 

.totrgarfer; traespon; maaaiq 
*T**>*f*tr wa«*e ^ 

Traasmiasio* 

Ibdaced-detoaation charge 
Intermediate cbargt^.booecer» 
crasasunication cbarge 


.Dbenrommel 
UW rwacbung 

u 

' r 

.1 ’ '• 

U be rwa « »er ms ei fhrafte 
U-Boot (Unt erase boot) 
U-Boot-Bunker 
IKBoovjeger 
IKBootkrieg 
. U- Boot' Matter* chif f 
D-Bootnetx 
l>Boot-Verft 
Ubung •- ‘ 

s* ^ 

l)bMag#bombj 

Ubangegeacboae 


(1bung sgr ana te 1 

jXlb oogebandjTwnacc 
ybungaiadosg 
Ubuoganunc 
. ^libuagamunicfbn 
^libufvgapattoae 
Ubung aac Idea me* 
Uhr ' 

Uhrworkantricb 


Ubrxeigcr < 


(**“ G ** c * cd *‘°° ?Wi (Couatercle 

Ubrzciger) 

(im Siftoe des Uhrxetgera) (Oockwiae) 
Uhrt*i» Oocitumc ( 


— ■ • 

Hang* drum (eight wotmr) 
Surveillance; observation; 
policing 

Surface forces (Nav) * •• 
U-boat; submarine 
Submarine pen *- 

Submarine' ebaser 
Submarine warfare 
Submarine trader 
Submarine net 

Submarine conatruction yjird 1 
Practice; exercise; training; 
drill - ' 

k_ 

Practice bomb; dummy bomb 
Training projectile; target’ 
practice projectile; drill 
projectile ^ 

Practice ebeli 
Practice band grenade 
Practice charge ( Ammo ) 
Practice mine , ' ' 

Practice ammunition 
Practice cartridge 
Practice firing t 
Watch; dock; timepirc* 
Clockwork actiooTP*) 
Clockwork fuxe 
Oockband; io dice tor (inatra- 
m*nte) v 

(Couatercloch wi ac) 


Ultragoscbosa 

Ulttmkunrirellt 


Umfaag 


Umfotwr > 
umgriindert; umgear 
bvitet (tang) 
Umkrete" 

umkriatalli alert 
umlaboriect 
Umlauf • 


VJOCIVIBfJ . 

Clocktuac (aacb aa 13 4^aa_*". t 
diatiaguiahed from 2eit, 
which anarime length") 

High-speed bullet • 

Ultrasbon ritia-higb 

frequency wave (30 me to 
300 me) 

Conversion; change 
Number of revolutions; tpm 
Circumference; perimecer; 
tcope 

to embrace; comprise; ’ 
envelop 

Converter (Elec) 

Modified; converted; reworked 


Uma ant dung 
Umraadenmaachia* 
Uaarandtjog . 


Umnchnlter 

* 

UtBvchlagaptajkt' 

uabewafteet 

Uabmu)bam*chung 

ondicht 


Perimeter; radius; circular 
ferenc* 
racryatailiavd 
equipped; outfitted 
Rotation; revolution; circu¬ 
lation 

jacket; envelope; sheath 
Crimping machine • > 

Edge; bolder 
to mix op 
Switch boa*d; rewrstt; 

i * 

commutator 
Traaaicic^ poi*t 
unarmed 

Fireproofing >- 

not vstasproof or gasproof; 
permeable; lanky; not tight 


* 





I 
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rbefcrlicb 


*occls*hre £*tfar*«ng 


sageioschcx* K*Jh 


uick* 


UareHaldwelg l 

UmtnfiJtfvai 


Umuth»M«*4 

Ud«mnU*«I 


Utitmciwri *tmt 


UXMXMfM 

iWi-Om.j 


V-l, V.2. and Y*S 


V-Bo**; VtikiMeM 

VetactM-NwlIfY*) 

Vvatil 

VeMildichtong 


eaujlaaa 

tndi»p«fl*nbl* 

iacrtfAmo) 

Aktnci wttbnax leave (A VOL) 


Quick torn* 

iaumv!(Fs);o«( of fo*C*e 
■" (Optic*) 

to dUaf» (AJMtt) ' ( 
U«Mt; yaung phyaieina 


V«A«MCMa| 

* 

Verfclmivnj 


V ctfeiod wage stack 

V ctfeoc 


Vctfcaad' v > 




Vmhendswmff 


> # 


Hypochtatous acid 
Hypechtaric acid 


Yirhiffifu 

-4* - 


Staff f«imt • 
Uadefpnga <RR) 
SwbcsUhai jwuiwctUe 


NCO) corporal 
DUitvcicf 
Sw U'Bmv 
miMVfcct 




SMN W|M K (City 
Depth charge;depth 
i k k wo wr kld|« pa 
Hrdfo^M(Hnt) 


«NdJWty) 


Verd 

(Sc* 


at Vwadi 
Beasts) 


ip Ht pdmi 

Mwdil(Dta) 


r 


Original model; pco*m*yp* 


Vetdlc!mgswelle 
Vacdictwagfmitt< 






Varela; Vcreiaigwag 
Vereigfceitllchaag 


Sat Vatga 
Kka, esc 
Immdvi 
«Mdk. G 
plants. 


V triad! 
Verfalschwng 


Initial velocity; 
Yt*c; reive 
Viitt fUktt 


VvfflvchdgwagsJIhigktit 


variable; cki»ifck;vMttfcii *«rfrwbc 
UMndabt ' Verttgwg 


Um 

Binding; 


Vtrfty m dee 
O Wtn — na dn a dee 
Heares 
Vvrgaieng 


Cofftctiot (Gwnay); . 
improvement 

CMpowt; uaiot); |«iftlB|i' 
assembly;' slloy (metal); 
lisisoo 
Adapter 

Prohibition; o|f|ici(« 

dtcltniioo 

CoeaiuDpuoQ pat 100 

kilometers (gh# Md 

lubri carat) 

combustible 

Combust too; burs bag; 

deflagration 

Analytic by combustion 

Internal combustion engine 


pcoycUnt ckitfcar, 

. poyrdet chamber 
.. Rftidttf of igait too 
(or cMkition) 

H««i of com bastion 
Calorific power; coat 


Co—yow d pcojactUa . 

(Sr* MMttlfiKkMf) 
to rkUxinttt 
Chromium pitted 
Tatpiai; Md cappisg(Dem)) 
rf warning up(n stream) 


Httt of rtpotiat 
(oc evaporation) 

Covtftd pd»i*| 


Ctapmdot wtr, bert> 
detonation 

Thickening agent; thick* 
to tfaia; dil«i(li^aifil; 
rtttfy (gassen) 


Formation oTice; icing (Art) 
Ettctiiiettlto 


Otcty; deterioration; decline 
Adulteration; falli/icttiot; 
<«gnry 

eo refine; itprvrt - 

to mnke; jwapart; a t whcto f 

to lira; Lannch; bon «p * 

to vaporitt; evaporate 

Volatility 

to U^uiff; dilate 


Diapooal; disposition; 
availability 

Army Regulation 


to fe ns a n r 


•: W 


l 


V 


- 


Gar 502 


Vcrgefam* 
Vargeitoajcwtfla {Y> 


f«|t«t»Ur 

vergtft** 

V er giftuagsachies 

Vatglnamg 

Vutltidkitcbirai 


Vac. 


Vv/|iitW||ftkd 

Verhaicoia 


Verholxung 


Verfliagaag 


V«kirt*e 5 


V«fcieidHB| ‘ 
Vexkletaerwog 


ftAltaati 

nAttUto 


Vcrbittcfufi| 

verkobnitea 


verlohlea 


ttd&kln 

▼tfkcpdcfo 


(Tk L’&w) 

-■ *1 — '-.4 * 


Retaliation; reprisal; revenge 
RetaHattaa (revenge) weapon 
•ocb a# V-l, Y-2 tod V-3) 
castable' ready to cast 
to peteem; coatsauaatvCLYS) 
Gta th«U fire (Airy) 
Vitrification; glazing * 
Calibration fire (Arty); teat 
•booting 
Enlargement 

to improve; reaper (amnia); 


Hc*> treated at**! 
Proportion; ratio; rata N 
Hardening - 

s Rcticificttioa 

* L Unification' 

Smelting; working off ' 
(metals) 

. Taper; redaction (of achie) 

ur cant; tile; iaciiae 
Sec V-Boot 


Linking; linkage 
Fastening (sealing) with 
patty or other adWiive; 


* Facing; casing; lining; 
disguise; camouflage 
Diminution; reduction 
to make into paste; to 
, . ctrttt with glaes^ao stick 


to ism;' wedge 
to detonate . . 

to decrepitate ’ 
Dcefepitaiion 
inflate with cobalt 
to^boil down; concentrate 
to ff^ar; carbonise 


to calcify 
to cool down 
to copper 
to couple; to 
Sborteoed tra 


Ytrltg; Veffagabuchhand lung 
▼erlaaten < 

% • 

▼erlaatere ArtUltrie 
▼erltatetea Gescbacs 
▼er lose baa - 
Ywf iotaw ’ 

▼ermeagea; Tarmiachaa 


t ermirsd arts Ladong 


Vtracbeluag 

Verwlchtaag 




Tubular propellant cot 
Into abort Icngcbh 
Poblitbifif bouae, 
to pack or load oo ( 
eekiclea of boraea 
Pack artillery 
Pack piece (of ordaaacel 
to go out; be extinguished 
to spider " 

to mix; blfod - 
to measure; aurrey * ^ 
.Ranging battery 
Reduced charge 
to mine; lay wined 
Ability; power; property 
Smoke screening 
Destruction; aaaihilatloa 


vcraickela 

ffffoictta 

Verordauog 

Verpackwag 

V erpackungsgeachoai 

vcrplaiinier^p . 
wpuffen 

Verpuffuagapcobe ’ 
Vcrricbtuag 

TCTfO*tC| 

Vet eager 
Vereaweruag 
eeraduessen 
▼erscbieicro 

V eracklcicmngsf ewer 

Vyrac blues »*» 

• 

Yeracblusshlock 
Verachluaakeil 
Vera chluaaring 

Vcrachluaafchiekac 

• ^ • 

V erachluas'scbtaobe 

Ver schyaubuag 
Vcrtchrtibuag 

V erach windlafettc • 
eeracbcn 
ecrmilbam ■ 


▼erspruhen i 
V«ratablung 
Verstukung 
Versuch; Vetaucbuag 

Ver such ladung 
ecraucha 

Veraucbacbiosaeti 
Vcr* neb wesen 
rcrtcidigcn . 

V ert cidlgnogawaffe 
eertcilen . 
Veneiluagaacelie 
Voniefuag 


to aickel-plate 
to rirei 

Order; decree; regulation 
Packing; casing 
Dummy projectile for 
vehicle-loading practice 
co platinize 

«o puff off; deflagrate; explode 
Deflagration teat 


v action * * ' 

rusty . 

4 U1 afire; faUurc • ? 

Acidification 

to expand; fade; disebatgt 
to mask; actfatfo; ueil; 
caaxiuflage v 
Diversion fire; smokc-aheU 
lire 

Cloaing; closure; breechblock; ' 
breech meebaaiam 
| ScrCw-type breechblock 
1 Vedge-typc breechblock 
Breech closing Hag 
Breech locking slide; 
shutter slide 1 

. Breech screw; threaded closiag^ 
cap in, fuze 

• 4 I 

Screw joint; screw cap 
Prescription; order; note 
Disappearing fun moudt l g g 
to provide; supply; furnish • 
to silvct^pl&e 
to brace; tighten; stretch 
tb spray (CVS) 

AC aeration; Case hardening 
- Reinforcement 
Erperimeat; assay; trail; 


verunmoigea 


Test charge (Arty) 
cupertmentai' *> 

Teat firing (Ckd) x 
Research 

co defend; mai n tain 
'Defense Wapou 
» distribute; divide . 
Distributing /taint' 

. Deepening; depression; 
cavity t r b 

to dry op 
to rwoder iam: 


cootamiaate 

vervitlfacben;. verrielihltlgen to multiply 
VarweadVng Application; use; 

utUizatioe . 

Verwitfeung Effloreseance; . . 

9 ■ weathering 

Vwrsahnung ° - Gear; gearlag 

Varaeichaia . Liet; regia ten lades 

verxinken ' to coat with alnci 




. ver 

Vet 


era^gsr. 

srzogerusg 


(V) 


galvanize 

to tin; coat with'iia 
ter delay; postpoae ■ 
Retardation; delay; fag 




V*TK>g*rM|»«*t» 


Vn» 


Vtrt»| 


vUliaCk 

Vielfach; YleUncfce 
Vielfechwerint (RaMiton) 
Vielrohegwath** 

/ 

i 

VUrock 


Vinrllag 


V-NullCVb* V#1*<M**-N»il 


(VGI)‘. 

Volkswagen (VV) 


V.Urollvw 

Volkok* 


VMkft (Vsd) 


vwuw 


Dtlty tlf f I 

Dclay-actioo um 
D 4 U 7 pellet in aa electric 
igniter; delay powder wain 

(F») . 

Delay fn*e*, delayed-octioa 
hue 

Delay; Ug 

SrJffy tuM<ts fusing) 

Seitty f«m| 

Branching 

Polrr» 

MiioU 

Multiple 

Multiple rocket U anchor 
Multiple bernl |tx; , 


VoeaigmaJ 

Vocittcktf . 

Vorat eke* 
Vocacoas * 
Voraiebskmft 
Vocirimr 


Vulknaiibe* 


To**-looted w d 


Fo«i-ho«vled MG 
Fowr-cycla ««|M 
to |t|«; aim; night 


V«diQe«ist*r (See 
elec Feldwnhel) 


i kitiil tetocity; — 

„ euilff velocity • 

Bird shot; Mill eboe ' 

Peoplb'n rifle la lam 

. v ditch defence 

People * cn«(d**ig»od ' 

by Pocecbe) 

Scnodnra-0|« U . 
(1.433 u-rora) 

•’ Shot; solid eoeeiploiiti 
projectile 
Solid tie# 


Couple*# round of 


Direct bit 


Morel# and M barrel 


recoil 


pr^eUiac 


Caaiagu la 4*« 
F*«> 

W*d* wadding 


a<hregimew«(Va) 

tdt 


aifenofHninr 




r »«•*; co^r;' 






Vmii| signal; 

preliminary signal 
Safety pin(B, Hi and Gf); 
i«g <Fe) 

Director; superintendent 
Adopter; attack; advance 
Proprliiaj power 

Preheater 

Pr* ignition; premature 

i|Aiiio«(Mot) 

Vulcanised fiber 


Scale#; balance 
G«ecd ngiant 
Wax 

Guard; watch; radar 
etadoo (Aw) 

$tn H sergeant 
(Arty mod Cavy) 
Weapons; «fw 
Ordnance office (lit 
Weapons office) 


Ordnance officer 
OdMMt testing 
Pro via g ground, rack < 

at HUlerulebes (Amy) 

mod Meppao (Navy) 


Wagon; car; vehicle 
to weigh; balance 

Weighing dish 
Probability factor 
Fuller'. eactkfSee 
alto Waschrode) 


Moat; ditch 
Roller; cylinder, 

body (of - shall*; 

4wa .(H a revolver) 

Roller mill 

Ball or roller hearing 

Rolling mi|J 

lamior trail; p a rtiti on ; 

bulkhead 


Hear; 


Heat 

Red 

Heat 


Mechanical equivel 
of Wat 


C oa dact ioa af 


« 
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Wnrmeprobe 
Vamereglcx 
Waimeubemnguag (V) 

*4 

armevermogeo 


aseben 


Vaeaer 

W'ltaerbombe (Fa bo) 

Vasserdsapfbad 

* 

waaaerdicht; nraasetfest 
etBMl|ieri| 
Vaaaerhahn 
V.imAmk 

• 

Vassediaie 

Vasnermaotel 

Vataenaocrel 


VriM{pnha| 

Was setae kies .probe 

Va.aer.toff 

Wan mot staff-hypetoay d; 

V.attntofFptfoayd 

Va.aeratoffa.kl 

Vatte 

Wwcbsel 

Wechselgecrlcbe; Gettiebe 

V 

wegsaugee 


Vck; Veka 

Wehrdienat 


Vvkmacbt-Heet(VH) 
Vehrmachs-Luftwaffa (VL) 

Vehrmacht- Mariae(VM) 
Veickeiaeo 
Veickion Wei a slot 
VekkacakJ 

Viiieitii 


Itiiuva VtitMfkaUre 
Vetaaceia -• 


Weitschmai 

Vdnaette 


Veil Week 

Vella 

VeUe abaa 
Vrlckriri 


Vatfar (V) 


W e r fdrgrn 
elao Varf 


(*<*)( 

•at) 


Verft 

Vt*f 


Hear teat • 

Thermor.gulacor •' 

Hear trui/« 

Heat capacity 

Lug; .rod; oipple; knob 

to wash; scrub . 

Fuller *0 earth (Sec aiao Valkcrde) 
Water 

a 

Depth bomb; depth charge 
Steam bach 

waterproof; vt(vHi|bi 

hygroscopic 

Water tap; water cock 

Vacer*wt>fk; draining engine 

(Mining); Hydraulic 

Waterline 

Vaterjacket 

Hydraulic mortar 

Water testing; water anaiyaia 

Underwater firing teat 

Hydrogen (H) 

Hydrogen peroxide (See also T- 
Scoff) 

Hydrogen ion concentration (pH) ' 
Absorbent cotton; wadding 
Change; displace meat (Arty); 


Tran ami. .iofi (motor vehicle a) 
(Set also Kraft ubertrsg nag) 
to suck aw my; remove by auction 
to throw away; reject 
Defense; parapet > 

Military service B 

Armed Force* 

Armed Forces, Army .. 

Armed Forces, Ayr Co*. 

Armed Forces, Navy . 

Soft iron 
Soft solder 
Soft (mild) steel 
Vine vinegar 

Spines of wine; ethyl alcohol 
Tartaric acid • „ 

Tartar % 

White beat; i a c aad e ncence 

White cross (Get me iki n g for 


Sew Vcichlot 
• Loag~mage cartridge 

Long-range flame throw** (Saw 
alao Flammenwcrfyr) 

Corrugated sheet iron 

Wave; shaft; axle; frequency (Rad) 

Wave band; frequency band (Rad) 

WotJd War 1 (VVp 

Toraiag point; end cal poise 

to throw; Oin^V . 

Launcher foe socket « signal 
projectile; mortar (lit Thrower) > 
Mortar abell; rocket 


Frame type rocket projected 
Shipyard; wharf; dock 
Tovr t oakum 

fed; works; plant; factory 


r 

Weik state 
Vetk scoff 
Weikxeug 

Weiksvugpatroar (W Z$pmt*) 


Wcrkaeugstabi 


Weip# 


Westwmli 


Wetter 


Wetterdynamit 


Wetterkuada 

wetteraicber 

Wettcrsprengauttel; Wev* 
teraprengstoffe 


Vetxsutq 

Wiebte 

•wider 

Wider#rand • 

Wider st aodmcaaer 

W idc rst.od aeotrum 

• 

1 

Widerstops; Wiaderstoss 
winder 

Wiege 

wiegen 


vrindabwatts; Igewarts 
Vinde 

- t 

Wlndflugel , 

Windflugslsicheruag 
Wjndmcaaer *. ' 

WiodMrhutsacbsibe ’ 

Vindarreic hbolset 


Wind 


wind win. 
Wink el 

ViidtlgRppe 

Winkelme.ssr 

• 

VLnkel^piegel 

Winker 


Wintetkrieg 

ViarerloM 


Wodc.bop 

Uatrrid (industrial) 

Tool; instrument 
Steel precision round used 
by armorer, for seating the 
function of weapon, (lit 
Instrument cartridge) 

. Tool steel 

Being; nature; character 
Wasp; SP Ho wit (Se# 
uadcr Paaaer in descrip* 
tive part) 

West V^l (Foctiftcstioa* 
along Germany's western 
frontier) 

Weather; .toon; firedamp 
(Mining) 

Permissible dynamite; 
dynamite safe Co u#« 
with firedamp 
Meteorology (Met) 
safe in the presence of 
firedamp 

Permissible explosives; , 
■aiefy mining csploaivea; 
esploaive. safe to use 
ib fiery coai mines 
Wbstscooe; bon* 

Unit of weight; specific 


against; contrary 

Resistance 

OhmMcu* 

Center of rani scat 
center of drag . 
Count or.hock 


Cradle (G> 

DO weigh; rock 

Pennant 

downwind 

Windlass; winch; worn 
<»“**>.. 

A/ming van* (ft) 

Aiming vane .top 

Wind gauge; an em ometer 

Windshield 

Storm matches for light¬ 
ing ^ fuse (lit Wind strike 
matches) 

Blast current; ail cmrvut 
Twist (Ord) 
windward; upwind ■ 

Angle; V-fo rm a flo w corner 
Firing angles 
Goniometer; guasef’s 
quadra ac; protracbi 
Piritcopt} protectoscope 
(Tk) 

Flagman; signal.t using 
a signal disk; signal tm' 

Of tick ixUeatlM dirtfeom 
of turn 

Winter warfare 

30/30 nistwv of Lewisite 

aad mustard gas (CW$) 




% • 







f 


G*r 305 


wiibri 




tbktiHitetkk 

*3 « 

n • 

VlrfcMgsgrud; H 

ViKWr 


liMm IliMtk; Vi< 
Volk** 

V^tn^NkU^My 


Yoitcx; eddy, spigot *»*• 

Eddy cement; whirlpool 
Cyclone; t o ra ado 
Whirlwind &0 mm SP fowr , 
^reled AA gun)<Se* also 
ut<ki puiti t 4 descriptive 
PMO 

Effective ru|* 

Actfoa; effect; efficiency 
FmU of fiw; vkm of 
effective mag* 

Efficiency 

tfoen apo«i«( wW*U«i 4 ^p«r 

Cle**iaj rod (G) 

Bismuth (Bi) 

Tm|Mm; wrllmm (V) 


talk# 

Woli* 

VaMwneW 


, T M|«t« ■(•«! 

\Cload; wgrt^of gas (CVS) 


B«ihiyp< nwit 
|M «Ufla foe opemtioa in 

<**«P — 


V«dst(*4S 

Wmti 


Wmlel 

pirfafouIvnrfVP) 


VW|if« (Kkwificf 


farce of i-puct *S- 

P*± 

ewell (onptojnctiie) 
/TWov; cut] M release 
Bomb unfactory * «* 

Cahe;yellec; die; csptnle 
C&icel (or pt-emetic) powder 
or propellant; dice-sh^>nd 
^POfMlilwK 

H *»-7 pew fee tor lot fccketn. 


gmd«)(See slnoNsbriweefoe) signals, etc (Chemical tocke* 

projector) 


Wiirfgs 


( *p) (Sn eb 

«) 

U^(wz) 


Missile; >rojKtii« 
Momnc shell; lock* 

projectile 


- Special projectile for eignnl 

pistols; tocket projectile 
UdMtd pnp«i)is| chocs* 
TrtiC^iMur iWU v. 


¥«Hyf*d 


Dwt; m*jw % 

Fpy M not k -cyy* projector be 
HE or incendiary locktfl 
Mortar mage*, throwing toms* 


Tapered bore; chok m barrel (Ord); 
[So* iIm btiicW* VU>W) 


Yptric 

Y'Rohr. Y-lbhee 


ZSIm; Zikijkoii 


* 

Zahl 




Zest*** Chginm 
ZehnHng (Zeforig) 
Zeichen 
Zeichewsg 

Znige» 

Zeit 






ZeiiKWh 


Zeit 


(ZtZX (Z24f) 


Zelle 

z«ii* 

Zelloa 

ZeUnoff 

ZeiluUMd 


Zellwclle 

Zem^tcyUndriscbe Bomb* 

(ZCB) ‘ ' 


Ztmene-Telh 

Zsfctntstnhl 
ZenanlblaU 


Mustard fu; T9*nt* 
Y-tub* ' 


Proag; tooth; norch 
Toughness; tenacity; 
v iicoiicy 

Nud>4<; bumoJ 

Destim 

Go or «W« 1 ; pisiom 


G«m pwp 
Flirt*; tongs 
P•* ?**% P 1 ** 
r>o« 

Drain cock; t*f 

Cesium 


Sign; mA; sign*) 

Drawing; blueprint; 


V-w* '• 

4>‘" 


Poiot«r; iodicooi} 

bend; needle 

Time (length* period 

(See also UWuil) 
.Tim bomb 


Time fuse; safety fuse; 
Bickfocd fm; hlsntiag 
fuse 

Periodical; jowmli 


Newspaper; paper; 

Tim fur (Aom) 

Delayed i^oitioo > • 
Coll; eollttJt 
Sot uodof Vorploott is 
(Uicciptitc port 

Golloloot ftCKfttl ' 

Popor pdp; coilobot 
Colloloid 
CtUoiooo ' 

Collaloto libof 

• / % 

Cooerttt eyliodbcol b omb 


Hydxooiic liM 
CtOMUUOB OtOtl 
Hooarta««4jht; 30 kg 
CtoOol {ovnd or p*p« 


V argelpanpe 

1 

Rotary Damp * 

w w w 

- Zentrierwulst (Compare with • 

Boaxrelet (lit Centering 

V m^esaage 


Criajpiag pliers (for caps) 

Fskrungaband) 

band) 

Vmgang 

# 

Crimp (Ammo) 

Ze atrif agnUic bar—g 

Ztr; Zeiiom 

. Centrifugal safety (F») 

Cerium 


X 

♦ 

serbreebnn 

> 

uo break in pieces; 
shatter; crack 

X'Strahlan 

% 

X*ftftya (See slap Rowigew- 

; aerdrackea 

to Crosby.dimple 



strakleo) 

serfallen 

to diaiotegr ate 

Xylol 

> 

Xylese 

' narOieasea 

•d dflisaemco; melt 
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otcklot ten 
Zeddoirfonmg 

Z«rkoollMo«s 


milcluM 


s«f]«l«a 

r i mi cr, Zcrlc|iO|r 


Ztdermg 


IIMI 

_L • 1 ; h 


r^oicto 


Zontiloog 


Zottol 


to reduce co roioiJ pi* c «» 
Crutbtc; poWtriiec 
Blotc; caacuooioa 
to deczepicscc 

Co dccoapott; diomoo*mU*\ 
ditMode 

SelfidtatroyiDg fax* (AA Ammo) 


Dispersal; aci^-dascructioa; 

. > auippio| 

10 cruabi griod fiae; tmuracn 
palvertxc 

to tear; lacerate; break 

Sec Zug- u^ Zeracboelderaundrr 

Decooopoaiiioo; dtslatefracioa 

to split up; cleave 

to split up; abetter, dissipate • 

(forces etc.) 

to crack; burst into pieces; 
bio* up ^ , 

to explode; burst* 
to reduce to dust; stosuxe; spray 
Spray oozxle; Diesel fuel iajectoc 
Cbcmical spray apparatus 
Destroyer (Nav); loag-range 
lighter (Avo) 

Gun destructioa charge 
Destructioa; demolition 
Demolitions 
Demolition bomb 
Destructioa fire 

Diversion; diffusion; scattering 
Qivisioo; separation c 
Separation * ^ ■ 

. Card; ticket; tag 

Ordnance suppliea; gear; equipmei 


Zoneoxeit 

Zubebor 

Zucker 

Zuckcrio 

Zufluss 

Zufubrer 


Zug (pi Zilge) 

Zugabe 

Zug^rockc 4 
Zugdruck sunder 
Zugfetier 

Zugfestigkeit; Zugspa 
Zugkraft; Zuglciatuag 


Zug- uod Druckz under 

29 (ZDZ 2g) 

c 

Zug- and Zerscbaeide- 
aoader 35 (ZuZZ 35) 

4 

Zugverkehr 

Zugeeraucb 

?«*»«««« 


J 5 (zz 35 ) 

mmacbea 

Zomiacbpulver 


ZWac^Moff 

Zundaalage 

Zuodapparfit V 


stulh tasterial^/ireaorks cooposition 


Note: Ze ug sm r uran in charge 
vekkUs and decking 


Ordnance Department 
of weapons, aamoaition, military 


suodbar 
ZundboJmeu • 


Ziel 


Zielgerac; ZieJvorrtchttmg 


Zieipunkc 

Titl pipie; 

Zielsckeibe 

Ziclsckwnrn 

Ziffet 

Zifferkiart 


Zipfel 

Zell 


mm« r ^ 

Certificate; tnuaaeript of grades 
(School) 

- d * CtU *” • Z*>d« 

to dnr, poll . 

Dr»»io, ' Zw>d«f (Zd) 

Poll fin., 4~ic, (L4*)-' Zi<Ur (.l^th 

C 0 J 5 . MMCbKC^Tft ... 

Slfbuo, Zii^c.M.U 

•W m*Ml «*kt t«u-atuilm.,, 

T»l«»c«pic «i*b» wchuim (Rf) 

SijUto g »« ch—iy ; bp-b .iit. 

Subcalibcr sm—itioa; target 

pcsctice smmua rt i n a 7 .. . 

T«g«i poim " 

T«,« <f«™. 

Practice target , 

■» zn&Mtar 

Ftfmt; Boabar, cipW ZuulnbiilM 

DHl(nlin»n) Zaiad*tic^>p« 

ZlBC 

HC rtSTt miature (Zn dast 40 and . 
hexncbJoroethane 60%); Berger mixture 
Tib ZU»deAi>epef 

Tip; pot err end; Lobe ; ear Jiinderiaafaeir 

Inch (2.54 cm); duty; tariff; wil - • 


Zunder (Zd> ’ 

4 

Zander (elektrisebe) 

Z underdeckel • 

> Zuodereiascelluag 
^wu ^rhillmasse; Ziaad 

Zundergebansa 

Zundergerat, tragbar 

a 

Zander, geaicberter 

€ 

' ZuodetbaJtef 
Zuodorkalse . 


S****Utb time ' . 
Accessories; fitriaga 
Sugal 

Saccbadb 1 
.^low; (Ilia; resoeuces 
Feeder; feed neditii— 
(automatic weapons); 
belt feed (MG) 

Train; rifling groove; 
pulling; draft platoon ■ 

. S^plfneM; addition,- 
Drawbridge 

Pull'pressure tgoitci (LdMi) 
Draw spring 
Tensile strength ' 
Tractive force; traction 
Prime movi^Vacfor 
Tow-rope 

Poll and b^sh igniter 
29; llit^ull sod pres¬ 
sure igniter) (LdMi) 

Pull nod tension wire 
igniter 35; (lit pull sad 
cut up igniter) (LdMi) 
Railroad traffic 
Tensile cent - ^ 

Tractor 
Pull igniter 
Pull igniter 35 (LdMi) 

• To shut; clone 

, Admixed powder; dop* 

<im dynamite s) * * 
Admixed materisl; sd^xmre 
Igniuon system, 

Ignition apparatus; 
pRuing opparntilnjiuagncto;' 
eaplodet; blasting ssackiae 
infiscosmbie * 

Percussion plunger (T(Fa) 
Primaog wire 
lt» ignite; detonate; fire 
a demolition charge; take 

• 

Tinder, forge scale 
Igniter (LdMi); funs (Sh) 

. ‘to set the fake) 

Electric*! igniter 
False ogive (Pro)} 

Fuse aerting 
Fuse filling; fuse compp- 
•itioa « ‘ 

Fuse body (Sh); fuse 
cover (B); fuse bousing 
Portable demolition rqaip- 
tteot ^ 

Fuse art ac safety (See 
also Zander, scharier) 
Dttoaator bolder 
Hood of a fuse; fuse cover . 
CTbsingcap (Tifs); bead 
(PD Fa); upper clp (dock- 
. work Fa) 


Body of a fuse 
Tims of fuse tic 
fuse ' 


of a 
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Zandsratsflv 

Zwdattllif 


4Q, ttnyhsr 


(SchntdisShss z£»dh*2»ch«*) 

Zwadh&l*s502 
ZwAatcUn (Zdh) . 


Z«<frirfCb*«*«tS 


A»td fnis 

FttXt CSp, ?fO««Ct2TC 

Cap and dccMuor u waM? 43 , 

Amtamaxlc ton* •*«*«* (ia AA g^aa) 

PlM Setting 

Body o i a pov^tftii dac hut 
Axatriu taac for a hat (lit 
Fux* device) 

Fiat extension cap, 

faxed; armed; ready for firing (F *) 

Dottiiiiot t^upatsc 

Portable demolition kit pec tern 40 
Match 

(Safety mAtek; Swedish natch), 
Primer cube 302 (French design) 
Primer (SA A«u»o); petcuarios prun- 
•r <F*)s petewsaio* cap' (Ammo). # 

propellant primer (Aauao) . 

Casing of a primer; primer cap 
Ptiai*| cotpaaidta 
Primer plieta 

Primer vent (C«t>, axial flash 
bole (FaX cap bole (BtCaif); 
teat bole (ohuuor) 


HbIm 


'Zuodstift 

Zoddseoff 


(2 


(Zdv) 


Oral] 


Z~Aadoat (Zdld* Z*$) 
ZSmdlmdmA, A, B, C/9«, 
C795Np; *&Vo4 40 
-Z^u^, M®,. 4 




Anvil (in primer cep) 

Spart pl«J 
Ignition pellet 

Boomer charge; piar, ipudoa r 
See endcr Booster ia descriptive 
pam 

4*»iio* nJe moI is — » ke for 
•vmcora and smoke grenades 
Detonator casing (Fs>, pcimer 
container, primer cUrj# homaiag 
Detonator charge (Fa); primer 


Zanei««« 


Z wedlock 


Tmaeh hole; 


hole; flash bole 


intact re F 


Z^aJmaochine (See tied Glib- Blasting machine; explode! (Eogr) 


metal (aach at Mg. 


Z aahn i tteihwa Sara A*B,C 


Z*sdp spier 


Zeadpille 

Zasdpalvt* 


IgalT ion mix tore; igrytiog wnpo . Z u q aa w aafto jh 
•iboe - 

FIa«nAble metal (aach at Ug. Z j Wnatt i i th 

A1 wZi) • 

and fane materialt 7nrixunriin 

Faeea and acceasories, typet A,B,C Zapata (Zee) 
Petcataioe needle; firing pia (Fa) 

Needle gan (invented ia 1834 by Zsaatxgetriabe 

N. too Drey ■«) 

UoitkMi peper Zusatxfcartttsch 

Ifaition cartridge; peremaaios tube 

Pellet of • detonating composition Zassexladnox* 


(Zot) 


i tio* rabe 


E i a dr t Jx; fatrltUmpali 


Zand sc hast (Zdachn) (See 

*)s© Zettvcha&r) 

Zand sc ha era** under 29A? 
5?B, 29C 

Zaadsctaut. detoaierend 


Flash poise 
laid*! impale# 

Vemt; channel to transmit fire 
Powder train (Ammo or DemX ig- 
eicet train (Pyro); f**e composition 
Safety fuse; lanyard; march coed 

Safety fee* lighter oe igniter, type 
2pA, 29B, 29C * 

Detonettng' fane; pvimecord; 


Zunatsmittel 


Zoatellnng 
Z at rut 

Zawacbs 


Time fate igniter 
Threaded percaaoioo * 
primer (for propellant) 
Bushing of i threaded 
ptfcuaiioo primer 
Caee of a threaded pet 
evasion primer 

Fitint 

Flammable material; 
igniting ttcmt 
Fleeh ia u igniter or 


Induced detonation (Den) 
Firing; detoouioa (Ammo 
sad D eta); ignition 
Tempers cure of ignition 
Reinforcing i (niter (See 
ifi descriptive section) 
Relay (Fa) 

Distributor (Moc) 

P:caia| xrraxgcsEsat; 
igoiciag mechanism 
Flammable goods 
Heat of ignition 
iocressiog rwipr; pro- 
gressirs rifling 
lac liner ion; ectachme&i 
Tongue; pointer; needle 
(of a balance) 

Locking pin (G) 

Locking mechanism 
(G or MG); seising, 
anchorage 
Recod 

Rcpulaioo; pus king back 


central too (Arty) 
Concentrated fire (Arty); 
collective fire (SA) 


Collision; en 

clash 


ter; 


Contraction; shrinking 
Addition; admixture; 
appendix; eitensioo 
Auxiliary transmission; 
auxiliary drive 
Additional (secondary) 
propellent charge 
Additional charge; aug¬ 
menting charge (Mor)p 
increment (in SL Ammo) 
Addition agent; reagent 

D 

Admired material; material 
(or admixing 

Addition; increase: extra 

' ^ • 

charge; admixture 

State; coodirioa; situation 

Delivery 

Access; admittance; 
admission 

Increase; incretneor; growth 
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iachsig 

• •% « 

taugig 


Zwatdecker 

Z«e»• I ekerodearobre 

Zweigleituag; ZsreigUoie 

Zweimetsll 


rwetmotong 

Zwei-Ohr-Verfahren 


biaxial ’ ' 

binocular 

Bipod (MG) 

Biplane * 

Diod? tube (Rad) 

Branch line (RR); |uoctioo 

line 

Bimetal 

rwio-cogioe 

Bio sural method (sound 
location) - 
rwo-pbasc; biphase 
See Zwcielekcrodearobre 
Bicycle •** 

Two-cycle engine 

bivalent; divalent * 

Cutting pliers; pincers 
Twin; two-tuber ^ 

Twin mount (Otd) 

Twin barrels (such as in MG) 
Twin-barreled MG 


Abbreviations , 

(Amoficen ond British) 

Used in tbs Preceding Vocabulary sod in the List of 

% 

German Abbreviations wbicb Follows 


xweiphaaig 

Zweipolrobre 

Zweirsd 9 

Zweitakcsnocoe 

xweawenig 

Zwickxange 

Zwilling (Zw) 

Zwilliagsgesteil; ZwiJlings- 
lsfetxe • 

Zwillingslaufr h , 

Zwill iogamnsebi aeage webr 


AA Antiaircraft; A AG Antiaircraft gun; AC Aircraft 

A/C Anti con cretc; A/D Anudisturhaace; Am Ammonium; 

Ammo Amottdition; Ap Airplane; AP Amor-piercing; A/P Anti¬ 
personnel; A/T Antitank; Avn Aviation; 6 Bomtc Ball Bal¬ 
listics; 8 C Ballistic cap; BD Ps Base detonating luxe; • q 
Bi Blasting; C Cap or capped;Corf Cartridge; Covy Cavalry, 
cwntg coo raising; CP Concrete-piercing; Oyst Crystal or 
crystallise; CWA Chemical Warfare Agent; CW5 Chemical 
Warfare Service; DA Direct action; t)CGDN Diethyl to egly col 
dinierste; Dom Dcs^litjon; E-fiool Enemy bc*st<p riti sh deaig- 
oatioa for Geramo PT-Bost); Floe Electrical; Engr Engineers; 
Expl Explosives); Pin Ansi Fixed anssunition; Fla G Fixed 
gun; Poet Fortification; Fx Fore; Q Guo; Gar German; 

Gwvt Government; 6 P General purpose; GP-HE General pur- ' 
pose-high explosive; Gr Grenade; Guoy Gunnery, H m Msw 
H owitrec; HdGr Haxkd grenade; HE High explosive; HEAT 
Kigb-oxpipsive,. a ot i r s nk; HoC. Hollow charge; shaped charge; 
Imp Impact; li»c Incendiary; Inc B Incendiary bomb; lne-T 
Incendiary-Tracer; Inly bUmry, kc kilocycle; hy kilogram; ’ 
km kilometer, L A Lead Azide; LD Long delay; LdMl Land 
mine; Ilf literally; L $♦ Lead seypbnate; Math Mathematical; 

Me Ma gs c ycle; Mach Mechanical; Mat Meteorological; 

M F Mercuric fulminate; MG Machine gun; Ml Mine (land or 
underwater); Mk Mark; Mar Mortar; Mat Motor; Mount Mounting; • 
N Note; Nwv Naval; NC NitrocelJuio«c;*MCO Noacomlsaiooed [* 
officeq NG Nitroglycerin; NGc NitrogJycol; NGw Nitxoguani- 
dioe; Ord Ordnance; PD Fx Point-detonating fuse; PETN- 
Peotaerythxicol Tetranitrate; Pls» Pistol; pi plural; Prs| Run 
jectiie; Pyrs Pyro technical; QF Quick firing; Raf Radio; 

R# Rifle; Rack Rocket; RR Railrosd; Railway; 5A Small arms; 
SA Ammo Small arms ammunition; SAP Semi-annor-piercing; 

Sflt Sergeant; Sh Shell; Sbr Shrapnel; S L Amos Separate-loaded 
ammunition; SP Self-propelled; SP G Self-propelled gun; SF Haw 
Self-propelled bowitxer; Tv Tk Tank; Td Tofpsdo; T*ch- 
Tacboical; Tsisg Telegraph; TlFx Time fox*; Trar T Tracer; 
Tr w) Traje ctoey, Wp Weapon; Wf Weight 


Zwil 1 iag s-MG-Drshruoa 

- * 

ZwiUiogasalx 
Z wi lliagswarfc 
Zwioge 


Zwins 

Zwirnband 

Zwiinladenhund . 
swiacbcd 

Zwi schenbodetig* «choas 

. 

Zwi tchealege * 

Zw i sc heuprodnkt 
Zwi schena tuck 
Z wi scbc&stufe 
Zwischenxeit 

Zwi scheoxustaod 

& 

Zy aa was serstoffssurc 

‘ i 

Zylioderpulver (Zylp) 
Zylioderverscbluas , 


Revolving tuner with tvi^- • 
barreled MG 
Double salt 
Twin-barreled weapon 
Cnsy, clamp; vise 
Wedge 

Thread (linen) 

Tape » 

Bidding thee ad 


Large ealibei shell provided 
inside with a solid partition 
Intermediate layer 
Intermediate product 
Adapter 

Intermediate stage 
Time interval 
Lntcnnediate^state 
Hydrocyanic acid; prussic 
acid (CVS) 

j I 

Cyliodrical PropcllaAX 
Bolt mechanism (Rf) 


1 ) Rrepp-Wlkterbucb (Dcotscb-FraaaSaiacb-Eagliach), 

. Ff. Krupp, Exaen (1939-1942) 

l Teal: Feld-, Gebitga- wpd Fl«tgabwelxgeech«kxc ” 

U Teil: Eiaenbahnaxtillexie v Maachiueftwaffe, Paaxev- k 
kampfwagea, Ballistic, Soadecgterat, etc >•, 

2 )• Aeon, GefUdiste voo 1.7.4), RricWnektsd, 

Berlin (1 £43) 

3 ) Aaom^Deirtacbe Ahwarfaumirioft, BerUn (1943). 

4 ). L. I. Dance* Foreign Amxnuaidon, The Otdaaoce 

Sergeant, August 1943, pp 86-94 
3 ) Anon, German Military Dictionary, War Dept Tech’ •* 

** Manual, TM 30-506, Wa.hingtoa. D C (1944} .*',■. 

6 ) H. ’Stxom et aJL, Dictionary of Ordnance Terms, ). 1/ngtr 
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0 ) Otto Wolf. “Glossary of denbaa Ordnance Terms**, The 
Ordnance Sergeant, March 1945 r PP 181-3 * 

9 ) Anon, Enemy War Material ft Inventory List, Office of’ 

Supreme Headquarters Allied Exp editionary Force. (1945) 
^0 ) A. M. Psaeraon, A Gennan-English Dicriousry for Cknr 
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LIST OF 

GERMAN ABBREVIATIONS (AUt»rc»*g*«) 

OF ORONANCE AND RELATED TERMS 

({it collaboration *Hb K- F* Kfapi of Aberdeen Proving Ground, Woryloixi) 


A; Abw Abwete 1 t OeteM* 

A; Ait Artillerie . * Aitillaiy 

A(wbca following projtc Auastoaaisdaai ^spelling charge of a shtapoel or *mok* projectile 

die dtaipitrav; white 

stencilling) 1 

A<sa*h aein: HI/A. Hi/B, Hohiledung AB.udC Type* bollow dm|«« 

Hl/O • .. 

A-1 . . A||ft|M Kioi Aggregate No l 

Note: A-2 we* ib* licet successful liquid-prop* l Uoc socket developed it (be Rocket Develop dm at Center tt Cumcrtdnf Veet 
£-4 r _ Aggregtu Viet' A ggr egate No 4 ‘ 

Note: A-4, coMOilf kaoim bi V‘?,«m one ol the most successful liquid-propellent rockets (See V-2 ia the description section) 
*A; AA site Ait ol old type or pattern (See also oA end oF) 

AB v Abwurfbe halter Aerial boob container 

Exaaplau AB 23 5D2; AB 24 SO 2, AB }6, AB 42. AB'300-18. AB 300-3A, ««c [TV WJ); pp 9V108 ud 11-119)' 

AB (blick iifscllUti pm An** toe choc he# (Kanoaeagvsaate rot Smoke canister ejected horn projectile on beat (Geo akall'' 


Dcffut 

Artillery 

T 5p*U mg charge of * afatapoel or smoke projectile 


Type* ol bollow charge* 


No 1 


trsdeaf Vent 


e projectile, seek a* (Cf AB) 
roe AB) 


Abk . . 

Afcytf; Abe i 
Ate . 

Ah* 
abeol 
Aback Get 
ABSt 

Ate; Ateig 

Abw 

Aba 


Abkurftueg 
A tip rail «r 
Abruecnag 
> Abaeader 
ibcolut 
Abschvsagecai 

Art i 1 lerie- Beobacb ruageatelle 

Abccllung 

Abwehr 

Abang* 

sta i currents* 


with red smoke canister) 

Abbreviation 
Ricochet; ricochet beret 
Demobilixstion; disanpas 


AC0 (suck m ia 

VGJt AT ACB) 

s/d' 

sD 

sdD 

AD 

Adj 

Ad-s 

ADO 

A«fc 

Ae? A . 

AEG 


Tcoiicul ACB) 


** d 4J 


a«f deal Dieaetwege < T 

Anseedoiek A 

Adjutant A 

Admiral A 

Allgt m eioe Dinutordsni " G 

Adresse A 

Aether; Acker * E 

See aider Vupluts (ducriptitc aecrioa) 


absolute 

Grenade launcher 
Artillery Observation poet 
Section; detachment, department 
Dele ace 
Trigger, retreat 
ol the current year 

Marking on * plastic PDF* in 80 *a amok* 
[tM 9-1983-3(1933), p 59ll 
on the; at the 
^retired 

Through official sources; through chsoaels 

Army dagger 

Adjutant 

Admiral 

General Service Regulations 
Address ^ 

Ether 


shell 


ah 
A C 

A *c , 

AGFA; Agf* 

AGs 

AHA 

AHQ 

AX 

akt 

A1 

Al (black tteacilliag follow 
lag the designation of shall 

7.5 cm GebGr i3 AJ) 


aeuasere (austere) Voice 
Amileriellicgct 
Atomgewiche ^ 

Aktieage aae Uschsft 
A -G fiir Aniliafarbeafateikarioa 
Anac hie as |« echo** 

AUgemeine* He ere same 


ftkuv 

Aluminium 

Aluminium 


Outside diameter o 

Artillery air observer; Artillery spotting flier 
Atomic weight 

Joint Stock Company; Open Cwpotttioa 
Aniline Dye Manufa cturing Corporation 
Sighting projectile 

General Army Office \ 

Amy Headquarter* , 

Amy Corp e 
active; on duty 
Al wain urn 

• • 

Designariou of sa HE shell coataiaiaBaome 
flash producer 


granular A1 


< 


V A x v \ 


1 a- 


9 

V 

* 

- 

. f 

* 

% 

9 • 

Ger 310 

ALF i 

^ 11 > 

See under Variants, etc (descriptive 

Aik 

Alkobol 

Axs 

America; ametikaaiach 

Am 

Aiunoosalpete c 

AmmooSoP 

A&nonstrcifeapulver 

a/M 

am Main 

am 

an dean 

AML 

Aimcr-Munitionsixger 

Aap&t 

Ampere m unde 

anxtl 

' ;nsxlicb . ^ 

Ad 

% 

Anisol 

An 60/40 

Aaisol 60/40 

Anf 

An/ang 

AofGeachw 

v 

A Qlsngsgeschwindigkeit 

Aofiw Cbern 

Angewa&dtt Cbemic (tormcrly Zeii- 
schrifr fifr AsgeVaadte Oiemie) 

Ash 

Anhaog 

Aab 

• 

Aobaogcr . i 

AnbW 

^ Ashangewagcn ^ 

Aal 

Aslage 

Asm; Aamcifc 

Aoskcrkung 

Ann 

Annahme 

Ann 

Ansaleo der Cheait 

A*p 

Anpaaeung 

AMR 

Armee Nachtichteo Regimeot 

aasch 

anschiessen . 

Anach Pair 

Anschie a apacroa* 

Aast 

» A ns talc SvC 

Aax - • 

AnyM *•; v 

Ana ' 

•i 

• 

• Aaaclgci 

AN2 

Aaaondcr . . 

ANZ-29 

A& sunder 29 ' 

*“ .. 

• 

Artilierieoffixier 

^p> 

A 

ArtiUeriepunkt 

App 

Apparat« 

AB 

• 

ArtiUsricrcgtmeot , , - 

At; AR ^ n . - 

Axudo ' ‘* 

AUDI 

Meaning uakoowu to us 

9 

A/R 

am Rhein ' / 

Ark 

Afhribmntilrion 

Arm 

Armae 

arm 

•rmiett 

Are; As a 

Arsenal 

Are 

- Arse oik % * 

An; Aitl; A 

Art! 11 eric 

Art SckPl 

Arti Liar ieiehl* esplacx 

AS 

Anfordtruag e signal 

ASt 

A oswerte scelle • 

At; Atm 

Atsaoaphaf* 

Art 

Attache 

Attr 

Attxape 

AtJ. 

AtwoiyhaiwSbcedrach 

Aubo 

• 

Astieitedaotot 

Aafb 

Aafbau 

Aufl 

' A ullage 

Asfa 

Aufaakma 

Auto 

9 

y . Aufttuff 

Ausb 

Aumbutxa 

A aab 

* AuabUduag 

Auate 

Austeeauaug 

Auaf 

- Auxffiteang • 

Ausg 

A as gabs 


Aueritatuag 


section) 

Alcohol; ethyl alcohol; ethanol 
America; American (See aiao VStA) 

Acnmoniom nitrate 
A» citrate strip propellant 
on the Main (river) 

•t; by; to; on; ocar to 
. Army Ammunition Depot 
Ampere-boor 
official , 

Tiinitroaoiaole (TNAhs) • 

TNAn* 60 and Am nitrate L 

Beginning ~ 

Initial velocity; eouxxlr velocity 
Allied Cbecriatr y (Journal) • 

c 

% 

' * 

. Appendix; rn^plemeoc ' >K J 

Trailer; supporter; follower • *' 

Trailer * 

Plant; establishment \ 

Remark; footnote 

Acceptance; receipt i . 

Aooals of Chemistry (Journal) ’ 

Adaptation 

Amy Signal Regimcat » . 

to bit by shooting 
Ammo used for adjustment fire 
Establishment; institneioa 

Number 

indicator; Warmer 

Ignites » 

Friction pull type igniter aa*d to ignite a e-frty fuse nr to 

•et off a smoke candle (TM *1935-2, pp 286-7) 

Artillery officer. 

Designation of airplanes manufd by* Ago Co 
Artillery reference point(Gunoety) v 

Apparatoa; device; equipment 
Artillery regiment 

Designation of airplanes manufd by Aeado Co 
Designation of a smoke signal flan (TM *1985-2. p80, Fig 

’ > v 

on the Rhine (rivet) * 

A mat o for age in Arctic climate 

I 

Army (formation above Army Corps) 

Armed 

Arsenal * 

Arsenic <A») 

Artillery 

Artillery firing range;, Proving ground 
Call signal' • 

C omputing station (sound aad flash raaging gunity) 
Atmosphere 
Artec bk 
. Dummy 

Gage press ere; pressure above afcmotfthndc 
Outboard motor 

Building up; coostxuCtioa; orgaaisatlos 
Editaos 

Photographic pictaru , 

I up act (gunnery) 

Yield 

Training * ^ 

Erosion (od a basf I) 

Execution; completion; model; design 
Issue; it*u*nc* 

Ana* aad equi p mi at $ 


3 
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AVA 
AW . 

a 

AZ • v 
A2; A* 

AZf Hbg* 

AZUTM * 

AZ/mExMR •* 

AZ39K 

AZmJC 

AZwV 

AZmVOCGrmP 

AZoV 

AZ 369 oV mS*S<0 
A2 38SI 

AZoBZ 

AZ 33 vm* 

AZ 23* (0.15) 

AZ 25 Ztt 


tgcpttUchM Gm* Automatic rifle 

See under VerpUnt*, etc (descriptive syctioo) 

Abwebrwerfer Defense smoke shell nottei 

surf Zeii. Temporary 

Axetylxahl ’ . . Acetyl number * 

Auf«chl*gxbnder ~ Percussion fuze; PDFs 

AZ fur Haubeogrsnace PDFs foe shells with ballistic cap 

AZ filr leicht* Wurfmitw ‘ PDFx for-light mortal shell t • 

AZ fur sinltt* Eitraienoist, Rauch PDFs foe medium practice aunt, with *tefce 
Aufschlagxundef ^9, Clap peoaic her ang PD fuse, patters 39 with centrifugal safety device 
AZ out Lapp* Capped percussion fuse 

AZ «ic Vcrxogeromg Delay action percussion fuze * 

AZ ait Verzogexuag fur Kanoneogrsnaie Delay PDFx for esnooo shell with armored bead 
mir^naxerkopf \ 

AZ ohme Verxbgernag Noodelay percussion fuze . - 

Aof achingsunder obae Vetjpgeruag French impact fuse without delay with tappet (hammer) 

out Stdtsel (Iranxosiech) * ‘ 

AufschlagxtWer 38, Stahl Steel PD fuze, pattern 38 

Ad«cbU|xHadtf uni Bretmzuoder Time and percussion fuse (TPFa) (lit Impact and 

', y burring fuze) ’ • "' +* 

AZ 23 umgeiode* ait mi Verxogerun- PDF x 23, modified, With two delay* 

**o " • 

AZ 23 Tcfetntfcht cut 0.15 Scktt*den * PDF* 23, simplified, with 0.15 seconds delay 

Veraogeruoa . • • 

Auf-chUeallaJee 23, Ziak _ _ Zinc PD faze* partem 23 


B; Ben 8am 
B 

r . • ' 

8 

B; #» 

8; B« 

BIB, BICZA and B1E29 
Bl:3E, B1.3EZA aad 
81.5EZB 

B2EZ sad B2.2EZ 

BA 

B*i' 

BAIL; Ball’A1 ' 

Ball , . 

Ball 

Baton; Ball < 

bea 

BASF 

B-S (such as SC 250-B) 


Bb; 

BD 

Bd 

M 


BdG; Bd Geech • 

is 

BdZd3.7emP*ir 

BE 

* Bej Bet 

Fefh 

t &«Cr, Betgr 
beh; behelfs* 

- BdStsfswh,as la *- 
DOV 0d**15) 


Bacteria 
Baa 1 
belgisck 
Baatel 
Bomb* 

Buchse, 

Bbchae 
Bomb* IE, etc 
Bomb* l f 3E, etc 


Battery 


Belgiaa (Marking ocequipyscot) 

Bag; pooch 
Bomb 

jack; bushing; socket (Red) 

Rifle;'canister; shot gun; tin can 

Types of I kg Inc bomba <TW 9-1985-2, p 48) 

Typea of 1.3 kg Inc bomba (TM 9-I98V2, p 49) 


* * 


Bleidrahr 


Bombs 2EZ, etc Types of 2 kg aad 2.2 kg Uc bouibe (TM 9-1935-2. p 493 

Basemt % Buildiag sod coos cruet ioa office 

Bajoaetr* Bayonet 

Bell 00 AbvtW Doom AA gun (Uc Balloon defense gun) 

Bsilisrik ‘ Ballistics - . ^ • 

Ballon Ball 000 

B stall Ion ' ‘ • $ Battalion a 

basiach ’ basic 

See under Ystplanra (Descriptive section) 

B-Bomhe (Spteogcylindriacbe 230) * HE cylindrical bamb of three-piece conacmctioa; oose- 

cast steel, body-tube steel snd base-arched case steel 
r * (TM 9-1985-2, p 8} 

Beobacbrusgsbamrie , * Observation battery 

Blealmbt Lead wire; dccoppering wire ot foil - 

Bodta ^ ’ Base; bottom , • 

Bmad Fire; incendiary * 

-—. Designation of s elo*tes*bomb comtaiocr 

PP 93-5) ' - • * 

Braadgeacboaa lecendiary projectile * 

Brandgraaate Incendiary shell * 

Bode asunder Base decooariog (me (BDFr) 

Bodsnzunder’de* 3*7 cm Psaxergraonte PDFz of 37 01 m AP shell 
fieaoadere Eiaflaaac Special factors (Ball) 

Betoo ^ . Concrete 

Befchlsbaber ^ ^ Commanding officer * 

Becongtanste , Coocrete-piercing shell (See also GrBe) 

bebeliaskasasg * emergency; hasty; improvised; makeshift 9 

Bodcwstvtxa • . . ... _ '_;Jme s upport . . 

(DOV Bode oat usxw 15) Meaning of DOV is unit 00 wn to us. 


, Braadgeacboaa 


< 




V 1 

f ■ < 


G«312 , 


> * 


Beil 
Beildg 
bain • 

Beiw 

Pal 
Bel . 

Bet 

bar, beritt 

Bari 

Bm a 

Beach 

beep 

Bet 

Bet; Bet* 

BetGr; Betgr 
Bett; Bet 

Bate Gesch 

Beutelkert (such as in 
French 10.5 C«i shell) 


Be*; Bx • 
bexw; hew 

Btfi Bhf 
Bfh 

BGescb 

Dgw 


BhrPatr; BohxP«tr 
BKufatr 88 
BlKPacr 02 

BbsPatr 28 

Bh5kL . 

Bi (such sa 
SC 50 Bi) 

BE 1 

D * 

BE (such an 
l& 250 BE) „ 

BL 

BI (black ot whk^. . 
•Mptlllgg) 

01; Bit \ 

BI (white sulpciilixig) 


Beilsge 

Beitaduag 

bei dea 
Betwagen 

Bclsgemng 

Belastuog 


Anne*; enclosure; append!* ' 1 
lccreneot"chscye; booster charge 
sr;oesr; about; with 
Side car ' 

Siege 

Load; charge; burden 


Bericbte (dor Deotachen Chemise ben Reports of tbs German Chemical Society (Title of a 


Geaellschaft) 

berutes 

Berlin 

Beeatxutig 

Beachiessung 


See Be 

Betrrebs 

Sad BeGc aad GcBe 
Bccrung 

Bettuogagescbutz 

Beocelkartusche 

% 

Bcwaffnoag 


‘journal). Called now "Chemisebe Bcricbt* M 
Mounted ‘ 

Berlin > ' 

. Gam son; crew • ‘ 

Firing; ahclling; bombardment 
borae-driven 

* m • 

9 

* * / ^ 

operational — 

r • ' 1 / • 

Base (fixed goo); foundation (gun dmpla0emerd>, 
platform (RR gun) . 

Outrigger baae goo (AA); gnn on plarfom mounting 
Propellent cbirge in a hag . 


lerxitk 1 
ezichuagawt 


beziehuag aweiae 
Bahnhof 
' Befthlshaber 
Beobacbrunggwachoaa 
Bergwerk % 

See Bo; BoGeach * 
BobpiDOOC • • 

• Bobrpatrooe 8B 4 
Bohfpatyoee 02 
^Bohipacrone 28 
Behalf ■aockcllafeue 


District 

respectively; nc; aod/os 
RR fludoB 

Commanding officer (CO) 
Projectile used for adjustment fire 
Mine 


50 fllKBomhe) 


(Sprcngc^rl indri 
Blendkocper 1 

Bordkaoone 

(Mark 25 BE) 

Bordlafette 

Blau 


Blaukrea* 

Bleipfombe t 

B4 lodge laden; Bliadgeachosa 


BLC (such as 50 kg BLO Blitxlichtcyll n d ri s c h e (Bombe) 


blf 

BLM 

Bip 

BlVaff 

BMW . 

Bw-Staff 

BotBoGaach 


bllttctfociaig 


Demolition cartridge; hi if ting cartridge 
Demolition cartridge 1888 (containing picric acid) 
Demolition cartridge 1902 (cootg 75 g of TNT) 
Demolition cartridge 192B (cootg 100 g of TNT) ‘ ; 
Auxiliary pedestal mount ' , / 

HE cylindrical bomb tmtiog a one piece esat steel 
body machiaed down (TM 9-198V2, p6) 1 

Frangible *s»k« grenade; glasatsmoke grenade, 
patten 1 

Aircraft or shipbosrd canaoo 

Marking 00 s coots Loci with 25 mpdified red flare| 

and three SD 2 bombs (TU 9-1985-2, p 108) . 

Gun mount on ship or airplane 

used in conjunction with Deal to indicate blae color 
of smoke J 

Blue cross (Ger marking on »terautat6r*XCWS) 

Lead aeal of prtAecrivjexap (four) * 

Ammo with aert charge 

Pbotoflasb cylindrical bomb, 50 kg (TM 9^19iS2 f p 81) 
in leaflets or flakes * 


See under. Warplanra (deacriprire section) 


Bimche^nl 


blanks Wsffca 


See under Varplasts (descriptive aeccion) 


Propellant in the fomlof square flakes (Used U mom 
howitzers) / - ! 

Arses blanches (bayojsct and other dating weapons) 


Brommethyiathylketoe 

Bobrgeachoss 


Bo; BoPr (black aceacUUag) Bohrgescboss, Presa-wtahlfbrm 

(auagebobrte Presa-stahlgranate) 

Bo (1 inch lettering midway ' _ 

between the rotating band 

and shoulder) y ^ 

Bo la Bodenlafette f 

Bo Stg (black stencilling) Bobrgescbosa, Stahlgranate 

B Pat* Beobscbiungsf*echoes Patroae 


Bn Bd 


Brand 


Bcomoca ethyl ethyl ketone (tear gas) (stable) 

APHE projectile (HE charge exploded after the an 
or concrete was pierced 

Forged steel shell witfi cavity filled Wjfc HE 

.... * - 
• * ' < 

, « • • * 

indicates a rotating band of tbe bimetal type, iron 
coeered wlth copper (TM 9-1905-3', p 349) 


Ventral gum mount 

Light cane gheil of case aeeel (TM 9-l?iV3» P 3^9) 
Fixed round with a smoke producing projectile xaed 
, for kdjus ernes* fire 
Flrwj Incendiary * 




' 4 \ - 












> 
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Bf (aoehia» 

, BrC 250 A) • 

^ (white stencilling) .J 
BR *• 

BfG; BtGeaeb 

Bfgr, BrOf ' •. ^ 

B*fT • L’spof 
Brgr o L’spv* 

B*K - j 
Bfldg 
BrMrs " 

BiN* 

Bipxgs 

BrSau. ‘ • •— v 

B«5cWQtP»tx .> 

BrSpgr; Br*>gr 
BtSpf|tP«cr L’tptrm Ztd 
(such io 13 mm MG-131) 
BrZi BZj 8ft 
B» - 


B«adbo»U 

BtuKiinnu . 

Set Bitfvu 
firandgeemboss 
Brand gran »,•» 

Braadgranste nsc Lftocbcsptn 
Braodgxaaste oboe Leochispm 
Bnaoo Iuwm . 1 
Bnadlidui 
Bronx* Morse* 

» , * • 

Bruno N Kaaoae. 


Brandsatx * 

Brandscbstpoell, Gnaar.» Patron* 
fcrasdapcea ggrM** * 

Brasd Sptengjraaata Ptmot wit 
fiicuxuadff 




USB C.*ch as BSB-360, 
700 sod BSB-1000) 

BSt (kmc Ii m M 

DSt 

BStbMi 

B-Stoff 

BSV 

BT 

8(01 

fti 

Bo 

B. 

Bn 

Ball <B*lg) 

Ball (Ft) 


Beobacbtwmgssteile 


St« Mwltr Vtxpktfi (dtfcdptiti nctioa) 


Inceediary boob (Til 9-1983-2, p 35) 

% * 

Incendiary ah* 11 . 

(accodiftry halite \ \ 

Incendiary ftbell , 

laccodiary iWl with tracer 
l&ciodii/y «h«U without wett .* 

Railroad gyxa 

loceodiary charge (io a projectile o* a bomb) 
Broafte mortar . 

Bruno railroad gun n 

Armor- p ierc ia |- incendiary profecttfte 
(occodiary eoopoeitioa io a projectile ol bomb 
incendiary shrapnel shell 
Higb-«xplo*ive-iaceodiary projectile 
HE-iAcaodiarytra.ee*, *eif-de straying fixed Rood 

Tin* hue (lit Burning fuse) 

• Firing; shooting , 

Proof round (high press MM round) 

Vuioui types of incendiary booth containers [See 

•v TM 9-1965-2 (1953), pp UJ-l l] 

Rectangular, aluminum bomb coaiaiatt [Sat'ia. 
TM 9-1985-2 p$fl) •' 

Observation post - 4 

.Concealed stick mins (TM ^ 1983-2. p 276) 

Bma acetone (ttjr gas) (sastnhie) (CIS) 


Bomb* ©torpedo 


Sea 8; Du 
B entrench 

Backat 
Sea B; B- 

BoUetaa da U Societc Chimique de 
Belgian* . • 

Ballet in de la Socitti Chimiqo* da 
France '* 


B«*m BR (blade mend HI eg )BaatraucbtpreB f l n d aD g 


8V 

nz; B* BcZ 

BZ-24; B2-39 

• 

B* 

BZA 


-BtatolTttisJd 


2 4; 


Baajol 


Btaaaanodar £ . 


BZG 

bi|l 

Ban 


bexugllch 
B««juq 
$ aa baaw 


Torpedo booh 

Boat assault goo , '* 

Colored smoke 

Designation ol airplanes gtaaufd bp B&ckcr Co 

\ 

* • 

BvUatia of the Belgian Chemical Society (Journal) 

Bulletin of the French Chemical Society (jonraal) 

• * * 

Filling Lsi a projectile giving on burn a elood of tab- 
colored smoke (Sea also B—tkltsawitif) 
Association ot cnaaufsctxaers of benaana 
Time fasa (lit Bnmiog fuze) 

Fricbltoo, poll type igoitera used in hand grenades ■ 
1TW> 1985-2, pp 28W) 
denzame 
Bomb sight ' 

Friction, pull type igniter aaad ia "fgg M type g r an sd i 
(TM 9-198V2, p 284) ' ‘ ^ . 

Bomb sight. » ^ " • 

raf erring to; ia rtfmmcr to * 

Gasoline 


C (sack as C/1, C/2, • 
,012 etc) 

C-(yuch sa 

SC lOOp-C "Hanaana") 
C; CZ; ChZtr Ca 
C-Gaseb 
Chi 


Ch-mZ; cMZ 
ChZtr, CZ; C 
CKZ41 


Coastraktioa (ohaolata spalling of ' 
Koostroktioo) 

__ . j > 

(Sprtagcylindriacha 10CO O 
Sea ChZer circs (ziren) 

C-G«»cho«a 
Chloroform f 
Chassis 


Chessaachaa Zentmiblstt 


Modal; type; ambe (when placed'after designation 
a gun, shell, fuze, etc) 

Marking on ■ 1000 kg HE cylindrical bomb (See in 
TM 9-1985-2, pp 9-10) 
aboof; approximately 
Streamlined projectile , •' 

Chlo rofo r m 

Chemistry 

Chemical-mechanical igniter - 

German journal similar to Chemical Abstracts 

Chemical-mechanical type igniter, pattern 41 


* 


v 


t 
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CMZ-41W , 

* 

‘ CPVA , 

Cu (white stencilling) 


Cheat scb-mechaaiacher Zander 41W Chemical-roocbanical igniter for delayed 

luion (TM 9-1985-2, p )13) 

See under Vuplanta, etc (dvacriptire section) v 

Rapier Copper driving band 

Zttgmaachine Air achwerete AittUcri# Prime Baorer for heavy artillery 




D; Dpi < 

D ■ , '• 

<«D- 

D ' 

D 

* °? , • 
D (ia fuze designation 

Hbgx Z 33D) 

D (in igniter designation, 
DZ 35) 


Dampfer ► 

Daoerfeaec 

deutsch 

Dicbte h 

See Digl 

Dutchmcasdr 

A 

• ■ ■ . | tm ^ 

(Haubengraaateox^fxler 35D) 
Druck t 

(Druckftuodee 33) 


DA (In fuse designation*, Direkte Aktioo (Dlrehte Aktioa 
sack an DAAZ) * . . .Aufachlagxnadcr) ' k * 

D A -G *" Dynamic AktiengeaeK lac haft 

(dan) • daniach 

Dap Da polio . 

DB; DP Dreibein; Dreifusa 

DD-Gescfa; DdGcach Dumdumgeacboas 

Dep Deposehe ,> 

Detn (Gesch); Dt 


Dem (Pats) 
DP. 

DFS 

D1 

Digl 

Digl; Digff* 


Coutbooita fire 

German (marking no equipment) 
Specific gravity, density 


Diameter 

Rocket nose fuze under BC, (Sec in TM 9-1985-3, p 585) 

# 1 

Pressure type igniter (TM 9-1985-2, pp 293-6 •< 

T ^ a 

Designates a direct action fuze, such a* DA Impact Fire ' 

(TM 9-1933-3. pp 552, 535, 556, 561) 

Dynamite Joint Stock Co % 

Danish (marking on equipment) 

Trademark of motor foci 
Tripod. 

Dumdum bullet 

Telegram ' 

Projectile giving oo burst a cloud'of colored smoke nerving 
aa indicator ' 

- * Indicator cartridge, such as for grenade pistol 


DB 


See under Tatplants (descriptive section) 


• D 


Digl B1P 
DiglP 
DlglPY . 

Digl AGP 

• • 

Digl RP . ^ 

Digl ScxP ' 

DIN 

DL 

• DLH 

i DM ; Adammc 
Do 

DO (such as in 
15 cm DO Get 38 
OOP {such a* in 

DOP 15 »« CDi»l)l 


Dinitrobenxol 
Dig] ykolnitrst 
Diglykolpulver 

Diglykol BlhttchenpulvCr 
See Digl 

Diglykolpulver, vefbtsseit 
Diglytol Rin*>ulver 

•a 

Diglykol R^hrespulver 
Diglykol Strstfe^ulver - 
Deutsche Industrie Nermeo 
DoppelUfecta 
Deutsche Lufthansa 
Dip heoyl amine hi orarnia 
Docnier 


DO Gent 38 


, Dinitrobenxene (DNB) 

Diethyleoeglycoldinimte (DEGDN) ; 

Double-base propellant DEGDN-NC, stabilized, with centralite, 

t • _ 

• with K sulfate added to reduce flash *.> ' + 

DEGDN-NC (double base) square flake propellant 

' « ' ' ■ ‘ * ' \ 

DEGDN-NC, improved propellant 

DEGDN-NC (doubly base) propellant (a circular dine wick a 
central hole) % ’ 

DEGDN-NC (double basg) tubular propellant ^ . 

DEGDN-NC (doable base) atrip propellant v 

Getyaao industrial standards' / 4 » 

Two^barreled mount 

Designation of a Onus co mm e roial sir lias 
Adamsite (CWS) ** 

c Dcaignarioa of airplane* nan of d by Dorniqr Co 
% Marking on 150 mm smoke shell mortar 38 *' 


DopZ; DoppZ; DZ . Doppelxuoder 

DoppZ m& . Doppelxiiader mit ^lappen sicberung 

DoppZ nP Doppelxuoder aeoe, Fettigung 

DoppZ S/60 Doppelxdndet, Seksoden 60 

DoppZ S/60 FI Doppelxuoder Sekundea 60, FUekraf 

antrieb 

DoppZ S/60 Geb . Doppelxuoder, Sekundea 60, Gebirgi 

/ fetched 

DeppZS/rids O^PpeUsodcT, Sekundea 60, achwar 

DOY (in fuse designation , . 

such a* BdZDOY) (Bodenxunder DOV). 

DOV (ia booster desigsotidm - —-- • 

D0V Zdig C/9fNp ^ DOV Ziisdlsduog, Coasmaktios 98, 

• Nipolh) . 


Doppelzunder mit ^lsppen sicbenuig TPFx with; folding safety device 


Doppelxuoder neue, Fettigung TPFx, new construction 

Doppelxdndet, Soknodes 60 TPFx, 60 secogde buyoing rimff 

Doppelxuoder Sekimdea 60, FUekrafi- TPFx, 60 seconds burning rime, cstfrifugaUy operated 
aatrieb 

Doppelxuoder, Sekundea 60, Gebirge- TPFx 60, seconds for mouotaia gun 


Marking oo a DEGDN propellant used io mortar ammo r 
(Recognition Handbook foe German Amm unition Siqp Hqs 
•AEF, April 1945, p 201) 

Combination foxe^time and percussion luxe (TPFx) 


geschdcx 

DoppelxendcT, Sekundea 60, ach 


TPFx, 60 seconds, heavy 

Marking oo ft base-detonating fuse nned In 1 }0 mm toe key 
projectile (TM ^1915-3, P 622) 

'Marking os tbs PETN booster, psttem 98 u**d in 150 mm smoke 
rocket 41 (15 cm VyrfgreaMe 41Nb) *\ 


r-* # 


1 






. ‘ 

Gcf 51*. 


DPG 

Dr . „ 

DR ; 

DR , 

DRP 

DRP aagee 
O/See C*»ck i 
N C 50 D/Smt 
DST: DS* 
Sr(Gesck) . 
Do 


See cadcr Vazplaat* (deacripriee section; 


Deotscbca Reich 
See Dig! RP 

Deutsche a Reickapateot .. 
Deutsche* Reichspstcat eogemcldct 


Genus Stttii 
German Stoic Foccflit 



‘ Daoe 

Dm¥ / 

DUsenwaff.e 0 

DV 

See OiglPV 

DVA 

See under Fsrpiancr 

DVA 

See undo Fnxplance 

.own . 

See umder Faipisata 

r>* 

Dyaaaii 

DZ 

S«e DoppZ 

DZ , 

. • Drnck sender 

DZ §5(A5 

- Dtuckxuadec 55(A) 

DZ 33(B) 

Diwckrikrier 35(B) 

DZG 

■ s 

t b 

Deck ungazielgariU 

a 

* 

E 

Eiafawer 

(E) (when ma/fced eg pro¬ 
jectiles <x weapons) 

Bias ahabci 

B; El 

Biektriecb 


Elelttoe 

1 ■„ 

Elektxos 

B;« 

•mpfiadlieb 

M 

•aglieck 

B . 

Eadutwj 

1 (such as U 


BZb) 

• 

( BreaazunderE) 

E-4 

Bszisa-4 ‘ 


Deutsches Reicbspstcaf aagemddet German Slate Potent edited for 

., \ -.-- Mark]a* on 50 kg Cylindrical Smoke Be^, Floating (TM 

(50 kg Nckelcfli^iriicbi Bombs D/See) p. 1935 . 2 , p59) 

Sea Dtgl StP . * 

Sea Del (Geech) • * 

Dtfpi*. 

Onee . '• Nozzle; jet; injector; a«toe {rocket) 

Dttseawaff.e &. Jet weapon such a* PmkHmH) (lit Vea* weapon) 


Drusawio 


RAZ 

B< 

E-Plak 

EWZ y 

Ei (black wtacUiii|) 


Empfindliche* AriechlagziaBde* 


BxmOLtrB} 

'EiaJR 

EiaMi 

EX A EX* EXadr 

EX* EXZ; E XZ dr 
^E1;E 

TtE" . 

EL 

E-Lett* 

SJAZi «|AZ 
elRDZ 

EJZ* dZ * 

E1ZZ; alZZ 
E*S BMG 

emx 

BMP 

EKZ4 enx (in Nm deeig- 
eation Uk )5 ENZ 3/40) 


EmpfLadiicbee Haubitzsaoder 
Eu^<hie*i|«Kboft * 
Eiexband jrta ate 
ElaJegeleef ' 

Eiuitgerohr 
See FlEaMi - 


ewpfuxiUcbex Kaooaaexowier 
empfiadliche* KopfzSmdzr 
electriech 
Erdkempfiafvtte 
Ersatz L elect* 

£u4«xo sag darts . 

E] efc cti sc be t A efec hlagjmmdct 
See ERZ; ERDZ 
EUkmecber Zander 
elaktriaebei Zciuuader 
Earitroeag noea agerec 
E3 ek aomototi sc hritreh 
EiaeUi ac bine api stol c 

s 

__ W 

{Umk 35 ENZ J/4<?) 


Pveaaurc type ignite* 

pnuun igniter need in bee?? A/T mm ad *«*** pee) 
charges (TU 9-1985-2, p 295) 

Pressure igniter used in booby crape and sent prepared 
charges (TM 9-1985-2, p 296) 

Protected (sheltered) oprici^ni&igg device 


prepared 


Single ebot fire 
Rail any; railroad 


electric 

Election , , 

An alloy of Mg and Al seed as an incendiary (See also BT) 
sensitive 

English (marking on equipment) 

Range; distance 

Masking on a friction, pdFtypc igniter fTN 9*1985*2, p 284) 


Airto-aii weapon called "Great 
Sopcr^uick impeci 411X4 
¥ieb rear driving band only 
RR antiaircraft gvs 
Sensitive howitzer faze; graze 
Projectile need for adjutneat 
Egg shaped band grenade 
S^sb*caliber barrel * l 

SoVcaliber barrel; lias* 


Eazian^CTM 9*1963-2, p 2&) 


eat fire; aea ranging shell 


PDF* of shell with belli 
Sensitive cannon fane; g 
Sensitive type of PDFs 
slectric 
Gcoaad mount 
Replacement gen noont 
Aiming pose 
Electric incact fane 


espa need in RR 
I® 


Electric *tiw 
Electric tune has 
Range finder 

Electromotive force (EMF) 
Enas automatic pistol 
Marking on a Czech PD haze 

(TM 9-1985-3, M«$) 


. S 

used in German 47 mm shell 


r 


t 


♦ 


Get 316 


EP 

EPGi/sp 

EPS 

E* Eracp 
ERDZ 


ExaRP; EP 


ERZ39 

Ea 

EsMi 


ESN 


BV 

Ex (red 
Bafi 


tiling) 


JSnPntr 
BXRZ f IV14 

fez 


EZ 

EZ-44 


Etnbettspnlver Standard propellant (See deacriptfve part) 

See ErsRP • - 

Eacckietpacinae Grannie mir Leochtspor Drill cartridge ericl^ tracer jwi«ctU« 
Effcktire Fferdentacke Acpaal boisepower 


Effckuee Fferdentacke 
Erstatrvng^>uakt . 

See ERZ; ERDZ 


Er aatxfd breop nl vei 

Ex seize rock 

% 

U 

Eicktriacber Randdunetutindnt 
Elektriecher lUkcteosadder >9 


See FIEsMi 

Elektxiscbct S-Miaona&ndrt 

% 

Ei&u) atenpetzone 

See Era at 

£lek cron-Thermit 


Ei Bgetragencr Vctein 


Excrsietptttoat 
Eterutnaocbxiiadcr fik leicbtc 
Vorfmlne 

cropCodlicbef Zunder 


Enterxahl 

Enpfisdlicha ZWer, pattern 44 


jSoladificacion point 

✓ 

Substitute; repUcemrat; spate pen 
Substitute, tubular prope User 

Substitute piece; inert item resembling in appearance a 
fuze, found in front section of some pujectUer 
Electric tiaveat fuse (Anno) 

Electric igniter for rocket propellant, pattern 39 <TU 
9 - 198 V 3 , p 623 ) 

Registering projectile; adjustment fire projectile 

Electric pleasure igniter used in S'Uin* 

Single star cartridge 

% 

Incendiary missile made of Elektroa (Mg*Al alloy) and 
filled with thermite (Ai-Pc oxide) 


Drill amnnsutioa; practice asanaoirion 
Practice bomb 
Drill ammunition 

Drill cartridge * v 

Practice amoka fuze for mortar mine 

, ■ • s 

Inataotancoua fuze; auperauick fuze (lit Senaitiee fame) 
Antiliftiag igniter (with Ijl charge) ^ 

Ester number - 

AncUifting and antiremoeal derice (release off pnvsvt type) 
placed beneath land jminea (Til 9 * 1985 - 2 , p 3 t«) 


iM ^ ) \ 


F; fmht Fahrenheit 

F; FS PaUachira 

F; Fd Feld 

F (black eteocilling) Femlzdung 

F (ia projectile designation Ferngescboea (Fridhnobltxegrmaato 


such as FHCr F) 
F (such as In 
DoppZ nF) 

F 

F; FI 

Fj Flag . 

F (in FZ) 

(0 

f 


Pemgeschoss) 


F-25) 

F- 35 J 


(Dopp el zander neon Fertigun^ 
Ftiehbolzen ‘ ' 

See FI; F and also Fg 
See Flag 
See FZ 

franzosiacb { - - * 
far 

FeucrlUie 25 ^ 

FeuediUe 55 J 
Fcldanillerie *• 

F all sekiitm] encbcboejbe 
(Mark C 50 FA) 

Fabrik r 

Frankea ood Lmseascbloae 

Fdraladong Aufacblag i S n det 


FA; FdA; Fda; Felda Fcldanillerie 

FA (sack an in flare Fallsctuimlaucbtbombe 

MkC 50 FA) ‘ (UmA C 50 FA) 

Fab; Fabc; Fbc ' Fabrik r 

FftL Frankea uod Lmseascbloae 

FAZ Fdraladong A of ac blags under 

FB Fuhruog aband 

PB (sock as la flam FB 50 ) FallacbinnleocbcboaAe (FB 50 ) 


Fb; Flieb 
Fd 
FdA 
FDO 
Fdm ' 

Fe; Faraspr * 
Feba; FE 


Fliehbolaea : 

See F; Fd 
See FA 

Fclddieasfordeoftg' 
See Fldw 


Fahrenheit ‘ 

Parachute 
Field (of battle) 

Indicated a a hell to be fired only with super charge of propellent 
Long range shell or propellant (for a field howitzer) 

Construction 

(TuDft-pefcnseioaj faze, near construction) * 

Centrifugal safety pin ‘ 

■ X T 


Franch (marking oo e^wipmvoc) 
foe 

.Fixe lilly 25 and'35. rocket-propelled grided aflarilaa 
(TM 9-1985-2, pp 223-6) 

Field artillery v. 

'Fart of designation of single candle panckute Hare 4 
in TM 9-1985-2 p 71 

Factory; plant <. 

Makers of Dfeyse catbioa 4 

Long distance impact fuze 

Driving bend/fin abell) . 

Mark op a aiogia candle psxackece flare described U 

TM 9-1985-2, p 67- 

Centrifugal belt (fuze safety device) 


S ' 


Faldeiaenbahn 


Field Serrics Regulation 
Telephone 

Light sorrow gage RR * 













\ * 1 l 


c-tf *n 


/ib 

F«ld% 

feidsG 

F.id*-f*l4l*ad 

Fsldw 

FEP 

Fi^ 

?ef«l 

Ftvh 

FES (whit* 

such as an LO.3 cb FHGi 

30 FES} 

FtnB 

F«M 

FiKkt 

Fae 


Femkaa*f*ztiU«ri* Loi 

Sti FA ' 

rtldartillehegerat Fii 

Fcldgcnderm; Feldge a d a/wer i* Mil 

Sti f tew 

So under yixplaats, etc is (j* scrip tive .part 


Loq^iu^i iniiliiy 


F ieId aftijl• ry equipment 
Military policttnaA; military police 


KEV.(whke attociiliag uch 
|j i« I3s2 cm Sprgr PEW) 
rF 

PP 

PP (WO 
PFA 

PPM (sacks* 

2 cm MG F*U) 

F*. F|i 
FC; FGeach 
PC; fGew; FSJG-U 
P ft fl; Fig 
(A Z Z«I P|) 

(2tZ V50 Fg> • . 


PC««ck 

F$1M3 

POT 

PM 

ruck Hb 

PHGt Sr* 

PHScW 

m 

Fl 

FX' 

FX 

n 


rv.Fi* 

Fl; F (each u is 
PoppZ V*> Fl} 

FU 

FlaeW 

FUDthlG 

Fisk 

Flakviedin* 3* (2 cm) 
Flam 

Fl— (0) (swehn« O-ZW 
F1DU ' 

FIDrSt 

Fldw; Fddw, fdw; Fw 
FlEiaUi; FlEaUi; E.Uj 
<F 1 EiaMl 42) 


Feldpolisai / 

Fimfioit , 

f 

Fahruagarixtg.SiAtareisen (30.3 cm 
P«ldh*ubir*gran*xr 3® FES) 


Fsaselbello* 

Festwng . 

Fastoogakrieg- 

FlMV ' - 

FauerwaJfao • 
f « uer*«rk«r 

Fiihruogsriag.Waicbeisea (13.2 
Spr«B4tr*oate FEP) 

(Maachiosnfcaaoo*) iw Fltigel 


Fi«ld.}»olice 
Long-range Hr* 

Ttlcviiioo 

Si ex*red iron rotating bead (such as in 103 
•hell 38 PES) • # . * 

Captive balloon; sassage balloon N " 
Fcrtific.uoa; (ofttfii; ten 


field howitzer 


Fir* 


Cretonne* 

Soft iron rouiiai bead (in 152 aq HP tbfU) 


F COTS a a A A gun; aiacio sexy AA gee 
Win* of so aifpjaae 

Rapid fir* cmiw is the was* of m siipl 


lion FU|mb| 

S*« under Wsrplsot., etc (descriptive aectioa) 

_._ Markin* os a 20 

(2 cw Mascbuoengeweh* FFM) - 
Pshift*stall • Chaaaia 

Fcldgcscbuez Fi«ld piece; fie 

Fnllachiimjagef G*wete-41 Para troop lolly 

PUehgawichtsaatxieb Operated by cat 


Chaaaia 

Field piece; field gua 

Para troop lolly automatic rifle 

Operated by centrifugal force (Fa) 


gewicbiaafitneb) 

Zcitxeader, Sekeadan 30, Flieb- 
gawiehtsaruieib 


. Zftflegef, Fliab- PD fc„e, *« IF destroying, ceottiloftal (TMFl98V), p >45) 


%• . _l.s 

Mechanicai rise PD Hue is which the motive power was de¬ 
nted fro id centrifugal force; 30" secnode delay (TM 9*19BV), 

P »7> , ’ 

Loo* range projectile 
Fortress cnortar?f ixed SMtar 


See under Varpieace, ate (descriptive section) 


F aldha obits* 

Feldhaubirxgiaaat* Nebal 
Feldh aa hi tx ft r sasct, Stahlriag 
Paid h a obit sac h ts psell 


Fieseler 
Fedarkapael 
Faidkaaooe 
F ask 


Field howitret 

Field howitzer awoke shell 

Field howitzer shell, at eel ria# 

Field howitzer shrapnel 
Vehicle 

Designation of airplane a maan/setnxed by Fieseler Co 
Cap o* tt a apria* 

Field cmaooa 
Radio 


See under Virplaat* (descriptive section) 


Fla**« 


(Dopp*ladsdi«r F Sekaades 60, Flick* 
$f tricteaaatrieb 
Pjngxeuge&wehr 
Flacbfeoet 4 

F lie fterabwehi^Oreifs^baassc hioew- 
*«webr . 

F1 uftzaufta bwefarkasooe 
2 cat Flitftabwehr-Viediijft 
F luftsbwe ha a a achiaeatraffe* 
FUatamtdi Bofthe 
Fldftetett** 

F liaft «rdf a h it otze 
Faldw«bel 

Fiascheoeissues; Eiaatiae 
(FlascheseisBiae 42) 


Fla* 

CaotnfuftnUy operated fax* (T i n e p trcu aeioo fuze, 60 aecoods 
bum in* tine, centrifugal) 

# 

AA defena* 

Flat trajectory tire 
AA triple sachiac gun 


AA cannon; AA gun 

20 cm Four-barreled AA gi^a 

Automatic AA weapons 

Lsceodiary bomb filled with flammable oil 

J et motor mounted oa a wing 

Meaning unknown to us 

Master Sergeant 

Glass bottle antiperaoonel land mine 
(Gists bottle A/P mine 42) 


* 


I 


A - 




. - 


V ’ 


FIF-Mi 

FlEaMiZ 


FLcucbt 
Flit; FlMl 
F1MV 

FlTMi 41; FITtMi 41 
Flugb 

Flugsg; FUg; Fix 
Fl V; FmV 

FM 

.FUG * 

FUG 

FwV 

‘ FoFG 

Fp02 
r Fp5 . 


PsSt 

PeTr ' 

FeT» 

Ft tg; Pad; Fvt 

Fw 

nr* Fw 

FZ (soph as • 
FZ 60) 
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See FIE.. Mi 
Flascheaelatatnca Zfinder 


Failschirmleocku^afrone f 

Flngalmioe f 

Fla*elmioeawerfet *] 

Flnastreibiuf oe 41 I 

Flu*boot F 

Flugzed* < J 

Flammenwerfcr I 

Feldmarschsll t f 

FcruAcssgersr p 

FlugzeugabwehnBsachufceBgewehr P 

See F1V 

See under Vaiplasts (da s6fiptive section) 


* ‘ / - V 

' r , 

treasure igpiter for A/P glrna# bottle win* (TM 9-190V 
2, p 307) ' 

Parachute-flare signal cartridge 
Fin-stabilized mortar projectile 
Trcncb^oprtar firing finned projectiles 
River drifting (floatiog) mine, pattern 41 
Flying boat 
L Airplane .i 

Flame thrower 

Tield marshall - 

Range finder 

Rapid-tire AA machine gun 


Fullpulver 
Ffilip ul vc ( 02 
Fullpulvgr 5 


Fp 88" ‘ 

Fcllpulyer 88 

^p 60/40 • 

.Fullpulver 60/40 

Fp C/02 £* 

- * PiiUpulver C/02 

FPatr . 

Feldpatrooc 

Frw 

Feucrwerker 

FS* Fschm 

Fall sc bins 

FSchr 

* Feld-Schrapnell 

F*J> 

Fenaprecher 

Fat; Fa 

Faatuag 

FSt; F«iS% FS 

Funks telle; Funkctraiacion 

P-Scoff * 

Titaotetraehlorid - 

FSTr 

Pall sckinDtmppen 

Po 

Pack; F unk*f 

FwUG 

Packs** esgerat 


Filler; filling ctpioeive; bursting charge 
1902 pattern’filling (TNT) 

TNTcontg3J wax 

1883.pattern* filling (Cast P A) * 

60/40 filling (TNT 60 and Am nitrate 40%) 

Same as Fp 02- p r c 

Field gun cartridge (fiaad ammunition) 

Artificer; ordnance sergeant 

Parachute m \ , 

Field gun shrapnel \ ' \ • 

Telephone 

Fortrcaa; fort; fortification 
Rad» station , 

Titanium tetrachloride (smoke producing agent) 
Parachute troops 
Radio; radio operator 
Radar 


, See FSt 
V * Foaktnpp 


FeDcrveiraUuag 
See Fldw 
Focke-Vulf 


Signal Corps detachmect 
Radio sending tower 
Fire distribution 


(F Ztinder 60) 


Designation of airplane* b^iit by Focko-WuU Co 
Marking on a clockwork serial burst fuze (See in 
TM *1*85-2, p 1KT ‘ 


G ( 

G; Get 
&, Gesck 
Or, Geach 
Oi Gew 

G; Gt 

G (prop ell iag charge to» 
cilUag) 

G 90; Gew 98 

Gamma-Mr* 

Gbd; Gab 
Gbb 

G0; GBomb 
GDrH 
Gab; Gb . 

Gab (is fuse desigsstion 
AZ 23 Gvb) " 

GebG; GebGascb 
GebGr 

33abH; GabHaab ’ 

GablG; GebJO 


Gas 

Gcric 
See Gs 


Gas 

Equipment; apparatus; devift^ 


Gewehr * 

Grama 

Granate 

Ptdvermaaae G (Galiwitz) 


< Gan; caooon 
Rifle 
Gram 

Shell; grenade 



c? . 


^!- 


Propellant with a’ataodard beat of eiploaion (®Q kw 


Gewehr 1890 

Gamma Mofaeg 

Gebaode 

Guterbahttbof 

Gatbombe 

Gksdrockhulae 

Gebirg 

Gebiff*- 


Rifle, model 1898 
420 so Heavy mortar 
Building 
Freight yard 
Chemical boaab 
Higb-prtaawe cartridge 
Mountain - 


- 




Gab* 


Gebirg*- „ Mountaio- 

(Aufschlsgzuader 2\G«bicfB*«acbiux) (PD fuse 2) foi mountaiaordnance) 

Gebirgaga achats jUountaio gun 

yG«Wgsgranaea - • Shall-for mountain gun 

Gehirgahaubitx# Mountain Iwwitzeq pack bo wit** r 

Gebugainfantefiegeachw GeWfg*: Mountain infantry gun; or bowUaar 

jagargeachik* 

G.«>|U>°c« . ■ cnooa . _ 


I 
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GahLdg 

G*bLd*3k* 

r*i; g*i 
Gel; G4X 
M* 

G«*>ol 


Gtinitct 

. GebeUteladong 
» 

GebalUslsdung 
|<ki» • 

; gel ade* 
Geibkmnx 
Itliifnt 


GynSthK 

W. IP 
G«fj G 
Geseh; G 
GtKk G 
GeschGieae 
G*MfO 
Chit, Gwt? C 
G*w<3g Gg 
GmwQtQ*W 


G *Mnl . ( 

G«MMi*ub de* Hmw 


*«* ' 

Gl 

Gt GenchFaW 


<Smt 

G«fC^04* . 

Geschht* 

Cephas SwatuMdixei * 
G««tb> 

Gfv«k|<«MU 

Gewebtsprvwigfaaate 

I**!" 


CscUtaUhuk 


--«w-— :; :.*--- -« 

• Gg , - - 1 

g« i • 

Gm Q* 1 

GgP* OewOeP* ‘ 

GG* G«t . < 

GM - - -- 5 

GK 

GKart < 

GIF 

,G*w * . < 

GL 

rf 

Gl) Gl* 

GW« 

GUi#k 
GJelakPr 
. glGesch 
GL'apur? GTafl** 

etth* ! 

Gm ■- * 

» GM ' * . ‘ . 

GmbH 

GM 

1 

GP* G Palest 

G - 

V ' 

G* 

Gc .5 

|T 

G*B (nek as GrS 39* 
GtB"43) 

tcBlP 

GReisCe . ' 

Grf ' 


Gtf ft 
G*m 
Gfk* 


GfMg?*S 


SnGibH 

SHG«Ut 


Clatt 

GUichatfom 
Gewichtladung 
Gl* i»l«tttfti*hrua4 
Gl *i»kirtreft-Pnaxieff 
Giattes G*#clntt* 
OliMlmktpw; GJ 


glstta VorkiM 


Acting coqwtmi; pri nt* flm daaa 
Concentrated charge consisting of icwil expl 
block* tisd together^ prepared cbf|f ' 

Prej ered TNT charge, 3kg- 

secret » . 

% 

loaded - . •_ 

Yellow cross (Gee madtiagoo v*dici*«>(CFS) 
delivered \ ■ , - 

Township police; local police 
Genera] ' 

Amy General Staff 


CSplO^T* 


Equipment 
Projectile; missile 
Piece; fee; cannon 
Gen foundry . 
Secret •*•** police 
Rifle 

Rifle grenade * 
Grenade rifle 
HE rifle grsaade 
rifled 

Shell factory 
Gen factory ' 
Field marshal 


Cast l/o# 

A/T rifle grenade 
Gas g r eea d e 


Cartridge cane 
Amoved costae vehicle 
Self-propelled gee Monet 
Da aeriec leader 


Direct current 1 
Vejght of live projectile 
Full-track vehicle 
Full-track armored vehicle 


Tracer with glowing composition diet tracer 
Low tension electrical ignites' 

Smooth hose mine-thrower shell 


Geaetnlwajor 
Geagilscfcaic mkt 
Gescboesmiae 


Major General 

Halting . Company with limited liability; 1 issued co m p ray 
. Mine made from a shell 

. Designation of si/planes built by Gothae* Vigfotfibrik 


its Pnlvee v 


Graaat# (See also Sprgr) 


Grass 


gsobes Bi fetches? id ver 


Gcaeetfnllsng - 
GreostiuUmg N 
Gra s stfull ana 02 


DEGDN prop e lls at developed id 1930'a by General Uto 
Gailwk* (See M CV* Pairs* in descriptive section) * 
Grenade; shell; projectile 

Frontier 

Urge ' v 

r««- 

_ • 

Antitank grenade rifle 

Anticoocrete shell 

Propellant in large flakes 

Long-range rifle grenade 

SUU filling; bhreting charge *f a projectile 

Shell,filler, partem 1888 (picric acid) 

Shell fillet pattern 1902 (TNT) 

Greed cross (CVS) 


V- ! 




< 


-w - » 

. 1 « 


. . \ 

1 . % 


z §< ^ i 


GeffeO . 


1 ^ 
O- 




gtLdg 

gtosse Ladung 

Grof 

groaset FliBDaverfer 

GtPatj(Se« slso %ip Paw) 

Grahsta Patroae. 

Graadldg 

Graodiadung 

GrV 

.. Gfmnatwerfer 

Granafwerferfttofliflg 

GrV 3ling • * 

GrZ * 

Graaatxuoder 

grZdlg 

, gtosse ZUndiaduag . r 

Gs; G; Gascb * 

Gvschoss - . 

Gu; Gup 

Gudolpulver 

• % 

GuBlp 

• • - r 

Gudolblsttcheopulver * 

GuRP 

G udolrflbrenp ul vet 

GwFSUGr 

• • • 

Gewehr PalUcbirm Leuchrgrsnarc 

G*GfG*t ‘ . - 

GewehrgraastegeriU' - 

Gwr • 

See Gew 

GweGt 

See QewGt 

GwrSprgr 

s 

See GewSprg* ^ 

a 

' , ' 

• \ K k 1 

H 

•v . * 

H;Hh;Hba * 

See Hh . c 

HjHajih 

Haobitxe 

ILHptrn 

Hsupcisano 

U 

Hrcr 


Tlelulitei ^ 

H 

Hexogen 

(h) ; 

hollandiscb ‘ >v .. 

H5j HlOi HlV«tc 

Hexogen 5, ate ' 

H 15; Hldg 13 (H 30 f Fp02 

Hohlmduog 15 

50%) 

s 

* © 

HA’ 

Hexogen-Aluminium 

HA-41 

Hexogen- Aluminium 41 

Ha 

Hamburg' 7 „ 

HsfjHfn 

He fen 

Haft; HaftHldg . 

Haftbohllsdung x . 

Haft H3 - 

• 

Hafthohlladung, Hexogen 3kg 

Halbpxger • 

Halbpanzergranace 

Haabe » 

See Hb; Hbe b 

Haoptkart; HptXaxt 

Haiiptkanusche 

Hb; Hbw, Haobe v 

Hsube 

w 

Hbf; Hbhf • 

% 

Hauptbshnbof . 

Hbgr, HbGr 

Haubengrmnate 

HbgrZ ‘ 

HauSegra oaten sunder 
Haobeoschraphell • '/O 

HhBcht 

0 • 

Hdb 

Haodbuch >/ 

Hdfw 

% % 

Handfeoerwaffe 

- 

HdGr 

See Hgr 

Hdgr 

Hand griff 

HDP of V-3 

HochdrockpUMpe 

He • • 

Heiokel *' v— 

HF ‘ ' 

Hochfreqbeox 


Large charit 

Heavy flame-thrower .(on two-wheel carrier) 

1 Fixed ammunition HE shell ' 

Main charge; base charge 
A/T grenade rifle; grenade projector; mortar ' 
Five-barreled automatic mortar r 

Fuxe for.HE shell 

Large igniting charge; large prusef ^ 

Projectile _ , 

Double base DEGDN-NC, low calorific value^propeUam 

'containing abput 30% Gudol (ottxcgaanidine) \ • 

$a propeUani io the form of square flakes 
Go cubulai propellant ' . . 

^ 111 umicaking parachute .rifle grcnade (TM p 339) 

Rifle greoade equipment y 


• «\ 






Howitzer 


Army *'' { • ' 

hardened \ A '' m ’ ’ > 

RDX 

Dutch (mark on equipment) 

RDX + 5, etc pet cent wan 

Hoilqw charge containing 13 kg 30/50-RDX/TNT nurture 


RDX-A1 explosive f « 

RDX-A1 explosive pattern 41 

Designation of iiiplaqea built by Blohm ft Voia Co, Hsj^wg 
Port; haxbo*, *. • 

Magnetic antitank hollow charge 

Magnetic HoC, Jkg RDX \ ' .. .... 

SAP proyectile (literally Half nrmoei>ierclng) 


Main propelling charge innon-tixfed ammunition 
Ballistic c*p (false cap .or windshlctd) OiTsonie 
caliber shells (TM 9-1983*3, p 491) 

; ..Main depot; mala RR Station f i 

_Jbai^irfi4>aUiafic w»(BO >X . : < 

^ PDFx"for use undsr BC* v . m \'h < 

* Schrspnel with BC j T- : : ( 

Handbook; manual j 

. .Small fire arms • J ‘ * 








Hf 

HFWc 

HFo 

Hgr, HdGr 
HGr ' 

HGeZ; HbgrZ * 

HGa 

HI (black vtenciJIing) 
HI; HKarq Hil»Isn 


’ Heeresfahrxaug 
Heere sf 1 ugsbwehrkaoone 
Heetcs-F uokatelle 

* "i v s 

Hsubitzgraoats 

Haobitzegr snare asunder 

Holxgescboss 

Hartkera 

Hoi senkartusebe 


'ML 

HI (black steacilliog); 
HId| 

W/A; Hl/B ft Hl/c 


Hangelafettt 
HL ; Kqhllsdttig 


Hobllsdoageo A f B and C 


Handle- - 

* 

See id descriptive section 

Designation of airplanes built \fy fleinktl Co 

High freqt»ency (Rsd)^ 

Army vehicle 
Army AA gun 

Army radio station ^ 

Hand grenade 
Hoarser shell v 

Fu-te for howitxer shells ' ■* * * 

, 1 ' 

Voodeo shell (dummy) 

Tungsten core (lit Hard.core) • )' 

Cartridge (in non-fixed'ammo) as 
opposed to bag 

Suspended gufi mount V*.. 

Hollow charge (HoO such as A/T projec^ilf s; ahspvd 
charge * * 

Types of hollow charges {Sa* TM 9*1985-3». 
pp 407,.41 l r sod 313) 


A: 






0 


1 * 


C** *21 


m,a 

Hid 4 13.5 fcg - 
Hid* 50 kg ' 

HWA 

HW« 

HML 
HP ' 

HP* r . 

' Hpt; Mptgt 

HptXarr, HnuptJCnrt 

hpmjt ; ’ 

Upturn •* , 


MPsct • 

HR* 

HRgP 

H. 4 ; . * 

Haekf 
HT / 

kta .. r . 

HdJ*JC*rt-T- 

Hm (tael e* U» 

AZC <«■>•*) 

HWA; MWaA 
HW2 f 1 

HZ*A ‘ O 


Kohilsdnagabomb* 
Hohlladung 12.5 V* 
HchUtduog 50 It* 

H*err e «» unitiona aa atai l 

* 

HoJsiaia* 

Htrtwa it inaslege* 
Horchpouee • 

Hmapt 

Haoputad* 

Hsupifcsxtoecb* 

Kaupdsdoaf. 

’• 

Kalbp*a4**f?*«ate 

Haltering — ** 

H* obits-Rinjpulv*f 

Henscttsl - 

X'N 

Kaobita-Schiepoell 

H*POgwTroeyl-^4wni*u*ui 

S*e HjtrKJUit. etc- 


(AM('«ckU( 2 u<xi« CCH*£ J) 

ItetttfVtffVBMU 

See oodet VsrpUote (descriptive 


* HoC bomb \ . t 

- Prepared KoC* 12.5 kg TNT .. . 

Prepared HoC, 5 Q kg, in two parti 

Office of Amy Ammunition 

Voodoo mine •- ** * 

Army Ammunition Depot • • 

m • 

Uateaiog post 

Chief, principal ’ . * « 

Capital 

Main propelloai charge In eamsunition otkaf then fined 
Best ch%r|« of bleating cap ol detonate* (lit tasie charge)^ 
Cipcsin [ 

, Fa« Mt|na( (Arty or Cny) *<. 

- SAP p/ojeccU# '** 

•' .Reclining ring *•: • * "’ * 

• Propellent io rings for light field bowir mt 

Designation of airplanes mad guided nineties built by 
Heaecbel Co *- 

HeWitner shrapnel .. 

Turret howitzer (See eieb leHT) ... 

RDX-THT-Al explosive mixture'^ 

Uaxkiof oo m mechanical tiqpa^t bomb lw type 5 

•— • 

Aiwy Ordnance Office (Breach of the OKH)' 
icttoo) 

Army, Ordnance tod quarter*Mfttt eepnnmemi 


I . 


i 

«; w 

llldg 

(1) F 
WA 

10; IGesch 
IG 

IGFaifeen 

* i 

4 t * 

tGesdb 

wx 

i* 


kXr*L*l 
'i PL; iPztei 
iRLiiRLal 
iJLiiStef 
/IZ;U 


iac inj- ins 

W*atri* 
Ingenl rat 


lnapecteur d*r Artllletie 
Infantciie ge.se hoes - , 


(oc*te*a«ogea>«iaech*it .Farfeee- 
indue trie 
S*elC;!Oeech 
(mfanttritgejchucx Comp an ie 

le/euceriegrmoete 


IgrZ 


lafantcriegrinate-Z unde 

IHL 

. ^ 

in Haubitn*Lafeae 

i) 

/ 

ire Jsbre 

. iKL; iXasLai 


In Xaeemattea-Lafette 

iXetLaf 

' *• 

JT 

in Kimea-Laieue 

iL 

l 

%< / 

in Ladeatzeifen 


u» Md/se«-Lei*tte 
io Peneer^L efetie 

in R*d-L*iett* 

► 

im Schir«>Lmf«tte 


in; ietho ' ' 

Infuntry 

Eegioeer 

UeJiia (mnrfriag oo eguip mmmO \ 

loepectov of Amliery 

Infantry piece; i of entry bo wit ear • 

Ateocimtioa for Peftbemace of kunmd Imeteet; Timet 
Dy« lodnetry Trent . 


la (entry ho witter rfifi i 
Shell for in ten try* piece 
Uiientry obeli fure^ 
oq bo wit net aouo^ oa 1 
in tbe„ye*r ^ 


v*' U 


in coeat defesee mtnmi 

• i 

in dip* ’ * - ^ 

in BOrtil KBDt 

ip ahielded aaouat 

oo''wheeled carriage 

On : c%nia|c with ore the ad ebield ^ 

Internal furm * 


h J*« )•» 

J 

J 

a « a 

t 

i ' ’ 

to 

J (Ubomb 
SC 56)) 
J /2 (in bee 
SC 50 J/2) 


Jfige* 


de dgi a /ab e 


Hibdieb 

jidiacb , -i 

iagoainwiaeb - 

^ * 

tSpreagcyUadfiacbe Bomb# 50 )) 
(SptengcyUndnnefc. Bombe 50 J/ 2 ) 


Ranger; rifle wa la light li hetry; pursuit plane v 

P aouit plane 

Year 

y««iy 

Jrwiab • / 

Yugoelarian (asarkiog on equipaeat) 

Harking on a 50 kg HE cylindrical boob having one-piece •; 
noae and body (TM £- 19115 - 2 , p 5 ) •' 

Harking oo a 50 kg HE cylindrical be m b buviog drawn eteel 
body and pveaaed eteel noee (TU 9 - 19 BV 2 , pi) 




* i 


* j> 




I 


Get 322 


Ja (in bomb deaigmuioo \ 

SC 50 J a) (Sprengcyliodriecbe Bomb* 50\Jn) 


* t-—* 


■ J** 0 , 

r a « . > . 

J B (in b<mb dealgnattna 
Sc 50 JB) 

JC (in bomb deaignari^n 
SC 50 JO ^ • 

JF (iocb m 
JF-504) 


, Jagdboabef 

See J; J*g; Jgc 

Jcpaniach . 

1 * ■ « 

(Spreogcyliodriacbc Botnbe 50 JB) 

• a 

(Spvengcyliodriacbe Boabe 50 )C) 


v,JG; JCeecb * 

Jagergescbutz 

JgdPm (Psjig) 

w 

Jagdpapzcr (Pao'znrjager) 

Y 

& 

* a 

j«* 

J; Jii, ^ 

Isr. JGt 

v' 

J **2 

J agergrunatzunder 

j, 

* • - 

- ’ — 

jankers - , , . 

.... 

% 1 ' 

* 

■ t . 

* ’ Kaliam .. 

fcU**' 

Kaoone 

Kl I«! Kb -* 

Karabincr - 

'KiKt \ 

Karts i ache 

tl.ock.. ^ 

Kasematte 

3.7 ci» K> 

( 3.7 cm Panzcrabwebfkano 

. K . - ‘ - 

Kaatea ’ 


Harking on a 50 kg HE cylindrical bomb facing oat * 
piece drawn eteel body (TM 9 - 1935 - 2 , p 6 ) . ' 

Pursuit bomber 

- s » 

k r 

japankse (marking on equipment) 

Harking oo a 50 kg HE cylindrical bomb, as improved 
acreion of J (TM 9 - 1935 - 2 , p *)« 

Harking oo a HE cylindrical bomb be? rog dta** Med, 
body and preaaad steel noae (TU 9 - 1935 - 2 , p B) , ; 

Marking on a clockwork long-delay igniter (TM 
9 - 1985 - 2 , p 30 ?) 

/ • • s 4 

Light infantry piece (gun or howitzer) ' 1 

(Tank destroyer; tank hunter (See under Panic* Jo the 

deacriptire part ) 1 

, 

/ 

Light infantry gun projectile 

Percuasion hue for uac with light infantry gun projectiles 
Designation of airplanes built by junker a Co 

• • » * v 

O • * 




■In lie 


r *&* z two 

Wtmm. 

X Up faze dm 


X Up faze denign^l^n 
■Vat) 

X (In bomb deoigaatio* 
Sc 250 -ID 
X 3 

K 5 . 

X 12 . 

xi# - " v a *•-; 

X 11/4# 

g-U *• 1 ‘ 

XA ^ 

Xml • 


Kail urn , 4 * • Potassium * 

Kamo oe ^ Cannon ^ 

Karabioer - ’ Carbine 

Kartatacbe *' ‘Case shoerenniater 

Kasematte . Casemate . 

3.7 cm Pattzerabwehikanone-Kaseznattc) (37 mm A/T Cannon, Fized Defense) * * . ■// 

Kaatea ’ Bos; case; magazloe . 

Kern Core t 

Kriag . • 4 ‘ * > ■ Wnf.-v - , . . X 

Kaoone s * .* Time mM percusaion fuze, pattern 28 for u*e with bl^h 

(Doppel Zuodct 28 Kanoae) ‘ v velocity gun (TM 9-1985-3, p 605) < 

Kaaten t ^ Bo* ’’ ' . * 

KJappicnaicbemog : .. \ ' * Folding safety device (Fuze equipped with delay actioa 

(mit Verzogeruog uxkd Xlappensicberuog) and folding safety device) (TM 9r 1985*3, p 580) 

• • . Madding on a HE cylindrical, bomb of three piece cod-, % 

{Spw,gc^mdri«cbe 250-K) M»orti<«. (TM 9-198S-2. p 8) 

Kamasm.5 :< 240 n*n Guo widi range up to 30 km - 'l 

Xmmom* 5 1 - w 210 iin Gun with range up to 50 km i. 

Kamone U.- - ’’ 1 ‘ 211 «■ Gun with range up to 120 ka j •. 

Kano sen 18 * 105 nun and 150 mopuns, patera 1918 •' | 

Kanooc 18/40 105 mm Gurf pattern 1918/1940 s \ 


tfa blab 


{Spreagcydindriacbe 250-*) 

Kaaome 5 r 

Kanone It - 
Kano sen 18 
Kanone 18/40 
kJdn 

KttaCcaartUJerie 

Kalibcr 

Kacsbiaer 98 kurz 
Kastatscbe/. . ' 


(CoWare with Pan) 


Kaaela 

4 • 

XartM KartH 


Kafftsachdockel' 
Kactuache ^ri of ach‘ 

r» * 

KartuachenhSla# ‘ 


KC (Bomba) 

1 KC Fla* (1 

KDF • 


Kaltk^bekitt 
See Xl Xar •• 

Kaaoae ta Bettsng 
Xanpfseoffcyliadriscbe (BonM) 
Kamp feyUndri ache Fl amm e nM 8 
Kraft dwrek Fraud* 


Coast artillery , « - 

Caliber ' 

, Cwbioc patera 1898 , »bort of 600 m) 

Case ebon canister shot 

Gf tnucbej container of propellent charge not used In fixed 
ananunitioq 

^ * 

Propellent bag * 

Cover for Kartaache <q v) 

Bag container pf propelling charge plkced in Ksrtuscbe^ 
bulse (4 v) 

Cartridge cane for Kanuscbea * 

• Ammunition using Kanaachen (Compare with Patfoaeu^ 

monition) 

Muxrie-flaah reducing wad 

Cold adhesive pwery used foe attaching demolition charges 


Platform moosted cannon \ 

Chemical cyfiadrical, this-walled bo^ gas bomb 
Chemical cylindrical incendiary bomb (TM 9 - 1915 * 2 , pp 5 W> 
AaaocUdoa for welfare of worker* (llt.aawagtb through 

joyXlt financed the cossnacricm of Vdlkswsgni and fwAl* 




•n i 


t 


Get 523 


KM 

tu 

KG 

KG 

*IS*« . 
K| 

K| «B 

. KG* 

KG**«Pf> 


KM 

KM KK 
KkU| 

riw = 

K;*r»L 

Kilt 


H - 

KK 

W 

kiSU KK 
Kl7 
a U5o> 

XI 

WAX 

klLdA . ‘ 

UVi fce . . 

klZ42g(m.chaaktZ4ftg 

W«P> 

It 

KM CPwlref) 


(fcUen—hnJ 


^ " 

RuliMd ft« ‘ w 

Tsnk; armored Vehicle 
Mom eehicln 
C*r+lij y«i s 


Abbreviation for mh 

Kilogram* 

Kh*J 

KiJ^uw ml* Beats* 


Bali; sphere; Mil*, 

KUofS*& isciudiag weight M| 
ClMrtl nheil •' 


CiMm^Gkimii (B«hi|f«clMc*, Pttuw Shell prepared by billing ^«x 4 steel bWk 
mWliM*). ^ 

tiiiWiyiMtf PtODMiPUMi • AP the!!, fi*»4 nwi 

Knag—agTOW, ww ' fiE shall OMUkbi alamiemn a»d peiag k 

AlMai— ' cloud of red mw*£V~. % ^ 

. _ k k « ^ L .. ^ % v > "* ■ cf 




i* prejectil* 


•V »*. 


I«*wa» i» H s uhU m r d 


Central 


-- - -ri:z 


in MIkMt 


Kainctiicb-KMglicb 


Cm— on wheeled 
TUt-type i|tktr; • 
I f tr al-lUyel (Au# 
C m—I f *«• 


Empire) 


kleie ‘ 
ll*i+k*liWt 
Kano—, Ln*flh*g* 
(**—*1.—Adage ») 
lUu .• 

kl nines AulschUgnBade 
Urine L-M 
klrin* Y 

U«U*Zm£Om|M. 


WU 


Nitre* QPilnv) 


C—i nf •€> aUmy flalibers bty 

Cwm 50 calibers 

DctijMiiot ol sl*la*ei Mih by (lam* C# 
Pikm«»4 <«m to lit a shall -ah smsi) opening 

Ml cMi|«; w«ii>w4 propelling elf 
SMI delay 

SmU boooc«n **y im erm e d ia r * elf with data* 
Mm«a l—o ted ME fiiUtg 
firtemker < limlutd fiffv) 

DEGDH-NC prop* Us** cent*lain# —all — n -i t *4 

•Mi (OOS Jl-42, pS> 


ttitkmdw Sf-cypt ignite* 

Sn* CZS ’ - • 

K iemfrn c *g<M>obM Hlerut* tMi Sms* m KNtPuWss) th*« K •*>?«• 

*it Dinitrotoluol by ONT (OOS 31-A2, pS) • 

Mxk _ • 4 C UK tl * • ’ ' 

M^auii Rifled Y wry piacol 

l^pf* Css of su'O'+ctil* of fune) ° c 

»*d *f Vuyluiif etc ia ittcriyiivt pa* , . 

K+*pl Combat; battle 

Xopl Hted; ooao (ol a bomb); prim* (ol • ^11 ) 

Ck«fl«i«M Task (lit Battle cat) 

liMlntiMMib Antitank defense 


XOCKPrire*) timsbacfcPrirerW* Kim 

„ oit Diricroenluoft 
boa todxl 

KP* Uttst Kk^^ani. 

Kp 

Kp; Kf » S*r psekr Variants, etc ka. 

W • a K—p I 

*M , **pf 

KpM KM Xw ‘ tfloHM 

KpfwAbw; KvAbt« tMAbo Ksaipfwagcnnbwehr 

CptwAbwCeach* KwAbwG; KaWpfwsgenabwehcfeacbuu 

KhrAb%G ^ 

M^F; KtiF; KfwF Kaf Nra^WaUo 

KptvK-feaa* M-M; M 


Sot Ka; *2; KP^Zi K»fc 
Sot KtZorl; KpfX ZaJ~ 
Kopl*y ProiO'acaAlldbmttf HM| 

i 

SooXrW 


Fi*«4 


ipa 
Kp/ZXcsl 
1 KPS (tUM w tod 
Clilio^ obotv rots 

Kf 

Kr 

-Kt; K«P, . 
Kr«b«« 

Ktmd 
KM Mb 

KtC ' 
trip* 


Cmipidrcf 


Kraioad mi* Kci«i|vt 
S«t KrwCaacb 

K^iaiiaaipoliaai 


Koouif band ol tb« btMtf U*c typa 


Civ**;-aoofiaco (b( ■ oaiTttaal >oiat) 
TM«f pnyilliM tith a aonyitet Ia«i4o 
Mom Wo 

Mow cydo '• 

MMoArth’ with tithr car 

! . * 

* 

Oiouoal iirtu*|Mioap«iici 


olloba' 


I 


- ^ 


-: v 


•r- ; • 




G«r ili 


Kra— Bobi 


Km Ki. Kw 
KnrAabi KwAab 
KrwFlab 
KrwGi KzGabch 
KraFtab * 

X U KS 


Kraftwa^ta 
Xn/tvt|tjMaUa|tt 
K rahwaiifo- F1 tbwcbrtaoboe 

Kcahwfafoocbbta - * 

S— KaFlcb^ 

Kaakado 

Kiiat# 

KuottmMllcrit 


Central tube —dc of col|oidad prop^tUot; it aerred to 
r*ta*B propelleot charge *o baao ol cartridge ca*e<(Ut 
Croat It aba) • ’ 

Motor car . 

Trailer trucb ' ; ' v 

Motorised 4.A yua * ■ > 

Tractoc dmwa g ua or gua nouoted on i truck 


tf**" ■* 

k. 



45 * w* 






- V 


(Mi 


4Kti*t**laicm 

KiSataaoM# 


ic rr KePatr 

Kt 

KTM (ia Hum d 

rribi) 

KTrMt 41 
i>TK 

a * 

KV 

KVK 

(VP 


Kanacsclte; Kaftataebanpatroa# 


kiv 


acadc (cartridge similar to milttf) 

Coaat; shore $ 

Coast defease artillery. 

s*;- T ^ __ 

.Coast del case howifxIr-tatffrfe'tft'Tft? ana) 

Coas^dfleose caaaoa 

Cm* defease toourtfing ^ 

Coastal miae " ’ ■» «- 

Coass deicoss ' s . . 

Cade shot; caaister ammunition 
Turret gtm /' 1 

Captured Russian fuses used by the. Get ns* ns in 76-2 
, projectiles 

Spherical Drifting Mine, Type GL - 
Casemate and turret gun 


t«Mnl«A* VolkapoiUci 


kV 

K« 

C. 

w 


KUo*Mt ‘ ‘ ! 

S** KyC, fc«r, Il'» 

See Xjwj Kr * 

Kaiser WUhalm Umitut.(Getting*-) 


.•si aerricc cross (decoration) 
Garrisoned PeopU'n Police 
(Aimed Forces of Cast Germany) 


KwF 


Sea KpfwF 
Saw KpfwK 


tftabli 


pi til amis atittae (Edneatioaa) and research 
teat)^ *% ' ' * 4 ' 


f 


Kaj KZj CgfZi K 
deatg—sian mi si 
aa t.B c» SpiGe 


MU 

ksAxl 


kn 2* cm BrK(E) 


KopWMet 

Tai CM Sptesg^aate Lhoge 4.5, 

L/'4.> (Ksj wtiicb means8$ pm \\E 

c shell, 4.3 calibers Iona with PD^s 

• aw > ; 

k«w AafachUgaUndes 

kaiser Bode—Mer 

karse 2B cm Bern Ksaoae (Eiseabaj 

sa la _* __ 


Gua percussion fuse; caooon shell fuse ( « 

' Potat detonating fuse (PDF*) under a ballistic esp, 
esccpt la the cane ol the KZ-38, as ordinary PDFs (TO, 

9-1983-Jp p 543) 


AS 230 KZ Bedea) 


^«Kag)l 




[schwere paesgrbuchae 4 l(Kre|t*ug)J 
Kw—btUdf Geaaate Ksr Gebirgw 


* short 

. Shen percussion (if act) fug* 

Sheet base detonating fuse 
) Short 2B0 mm Bruno Railroad Gun 

Markings on a container with 19 parachutes ami three SD? 
b—fta <TM 9-^90 V2, p 104) 

Motorised AA gun 
Paa es - y^ - t ^ 

(Henry A/T poett-drirtfl rifle) 

Gan percoasioD Jux* for Iwntsla gun 


kam UUgc 
karse Lafecte 
Kre a sl alstte 

kune Matiaefc 


Ka2ZadP 
CZ Z2 Pr el 


UpttUn^i mit U &*gur 
Keplnhder mi*. 2 Zedegs 


Kepwmdei mi*.? Zedegas Pdw 
Kopf rflndsr . Zariegvt, Pglreieata, 
rn^ialacht 


Short barteled mortar 

Short length , 

Shert gnu carriage 

Outrigger-mp platform lot AA gua‘(lit Crons p* mouatiag) 
Short-barreled gua # 

Short Nsenl gun 
Detonating cord; priasroid 
Se)i -destroyiif nose fane 

Nose fuse with 2 »«lf-daaooyisg‘ black powder anils • 
Simplified selMeatroyiag PD fuse with powder train 


•r * 


L 

UUt4| 


Anastitisa clip| enriridge 
Charge; load; propelling cl 


(SA) 




* 
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U L**i LI {«w* M 
MC L Oi/15) 

L fsacfe 4i is 
17 c**t»iU , J-- 
t Iweh •» i» 
psvnii i <ul 


L slail* 

(tie uliMtfnwilr OJ/ W) 

LajKti 

(17 ca Uo«*** L*f*«*) 

Leftwaff* * ’ ' 

[ pdasefwsrfwi— l (LW*wa#fsu 


Goa aoudq |tfl carriage 
(Machine |uc aown,? ****** 190^15) 

U>fkii|S o« a'"170 «— —star 


17 (it d*t»|aarioaW |«a UK 1 Lalibstiiag*) 

B,| cm Sr*X 45 1/71) («-8 os $«—breoa* 43, 

17 <U dtaig—tfoa *1 shall KaiibefGUg* <Ge—a**l 


10.3 as S*gt L/4.4) 

t * * 4 

L '+ ,* • 

UUf 

«■ /, . 

L3 (foh—h x d**lja*ri«a. 
SC 230-L2, "Itaa") 

i r 

l«i 

U* 

lB-» * 

% 

LC 
LG* 10 

£C?W * A—C " - 

LC W*mh4 
\4 

L dj 14m 

W 

L4X#‘I 

L« 

1*1 L 
Uf H5 IFH 
UCj 10; LG* ‘ 

1« GahlGi KCaUG 
IsCehJ* IGabJG 
IsGfTi IC*Y * * 
UMT; lin . ' 

(10'—UKT) * H 
1*10; U0« leJGUJG* 

UWiYl IMb . • , 

J»PaJ4 lP*«d LPZtti 

l#S< W . 

U5Lep«; 1SL5 \ 


U0.3 c» !(>Ni||nii«i 1 LiA4t 4.4) 
Sm Lawchtg ead Lg 
liKtni| « 

S**l*i 1$ L # 

* 

(SprvtgcyUwdriaeh* 25G-L3, 

Sa* L; Laft LI 
L«*« -. 


» - ‘ *» . 

ku Fore* » 

(A/T hand ftr^MiU 1, tatredaced bv Ais Face*) 

Length «( | |m baxrvi im caliber* 

<88 na A*** alt Gw pattsm 43, M 71 caliber* loag) , 

Lasgtb <*f » shall i* nlftm * * 

(tCM a* HE Shall. 4. ^calibers 1—g (TM *1983-3, » 468 

H m r 

✓ “i 

♦ I 

• |\ 

Deliver* lot; tkipyuot 


UtfLif oa ib« 230 .kg, CyliadricaJ HE 5»a> H iwapitc* 
cQituwiie^ mm khI, body ttlt / 

(T319-1945-2. 


D* tig a* tie** foe hydrate 


Lichtcyliadriech; Laochrcyilwdriwb Cylindrical flare; c**4U Hu* 
Uckrcyliadmch 10 * Siagla caadis iindmtt fUr* ( 


SiagU CMdl* pindatf Hare fTM *I?*W, p 43) 
^oer^aadfo pare)—* -ilm .d*fog»-C-fTtf 9-19 b5»? *67) 
Flat* b—b ' - ■*• ° 

•iniibc ••* • 


L«<«W« (M«* MmeiUuck L.«k«<tcV». 

Li L» 

Lc^ckcsZ; L»2 4 t L•«**«{«•<boa* 

Lt«;Lr‘ IndAtf. 

uwlk IVUi; LWW _ Mete, VwfsiM 

>*M2 . itickte 1«(ai HU i«l v 

1E4N - UictKc Eua >wum 

1 Elite* iMchte £»niUMM KU 

LF 

LPA ■ Sm cotef 

IW . IrftdicW 

L4 * S« t; U* 

iteUFH 

‘'K Ste t«Ft 

LFM S«rtedte 

Lh»; L» . 

'1C . > 


licbccybodriacb* 8o*fc« Flat* bosk ^ 

iaftdichi ' ' .inijbc * 

Ste Li L« L4* * ' •' 

SteL *»*■- 1 • 

L'MULb^l Otfiiy baad; a 4**ic« Cot cbatgiA* a 

h»*i <TM 5*iwV2, p B3) 

I*kk light . r fc 

I «lclfe* FaUkaobAtac Light Hold byaiiwf V . 

L*i(b«i|«KlMti Goa tat tiiboca* epmtioaa; itcotilsi 

Ulckt* Gtbirjaiafeotcrtagcfchaca * Light gaa kp sop n tai a iaiaooy 
Uichtct Gtbug«i4g«tg*aeMita - ' Light gaa lor souataia cam«*n 

(«»chc«f Grtiitsntv Light aoiUf ^ . 

HaabitJ* i*T**s Light cuttot hovitMf 

(10 es UicbcvKaMkitM-SB-Tiats) * UK mn Fi»*d Moctat (bfMch loading) 

J tic be** (aiaaetti* Gaaefanks^ * Ligb^rezy Kgw talooty gas to* ut by 

hicktt loljwthty tanv akf ’ Light ithitry «WU 1st • 

Itichfitx La4aag**«cff«f Light fi got **oob/ ^ ' •' 

Uiebtot Wim'Ntftt " Lightgbottaf 

LithtiMtHttl'I teibai Tract* tadmitioo aa*d id raag* adjaa 

Uiclito Pmuwu Light AP aim; A/T sia* (TM 9-I98VJ 

l«icht«* S^uzgcachoaa Poiatad, light ««igbt bail*t 

laic hi* a S^hutt chm sit L*acht*»S Poiated light waight boiltt with treat 
Laochtgagcboaa Star «h*ii; Haaa shall # 


clactzic 


‘ight . 

Light Jtftld WraitM* V- 

Goa (m titbotw tp wtha g lacoUlaaagsa 

Light gaa b^r sog n tai a iofaecry 

Light gaa lot soaataia caagara 

Light sottat •„ . 

Light (ltftat hovitMf 
)D0 m Fisad Mortar (brace h loadiag) / 
Lights reiy Kgw raJocity gaa £oa m* by iaiaany 
Light ialaatry thall ioa* ■ 

Light tyigot soeth/ 

Light (boetai ^ • * 

Trace* tadsiuM utd id rU|« adj att s a at (i 
Light AP aim; A/T siaa (TM 9-I98V7. p274) 
Poise ad, light weight ballet 


sit ILaochladyag 


laCtdicht 
Saa L; Ug 
WfcFH 
5 m laFfc 


Time (mac for uaa with iUi shell 
Sacoad liascaaac (S*a alto ObLtscj 
Light dkoctar shell : 

Fox* for light sonar shell 
Ligh^czaiaiag aiat 
Light oaiotig stag, wish farrb* alss 
Gaa catriaga 
part 


■-J. 



Laftwafor 

La ft fo h r>. 

V—«w%C 


Ail fore* 


lm| 


: 


Laichegomhata * 

7 7.5 co L<ichtg*achsa^40) 

L a ache gaachoeu 


RacotUass gaa (Jit Light ut) 
(75 ss Rccodht* gw, j«6cta 

Plata shall; star thall 


I 




\ 


A. 


-. Gat M6 


’IgfrdZ 

IgBdg IB * 

ICoWG 

KGahjG 

IgFWJKNb) 

Uin **<hr 
IgRZ ; 

LgL , 

UM (hUefc acaac iilitg) 

||MB 

LgP 40 

te 0 

LgP 40H 


iCs 

lg*F» 


(aach ah LgZ V33) 
Lb (aach 

? x ^s IWPatt Lk 2S> 

1HT . 

IfgsZ 13 

UGa 

1|G» 

LX (each as 

b* 250 LX) >— 


IL4** ^ 

UcMitblK* KMC 

•«4uU KZ C/27 

/ 

Ul 


INI 

Laibfoch 


LPiLCPUl 

LPatr ~ 

LPibl 

IPagii; LPZIU 


laagar BodaagiUdae ** \ 

lhhg* Braaaliaga, ^ 

Saa ltGahIG 
Saa.lcGcbJG * 

lagga Faldhaabttggtaaata (NthaJ) 


lao^ai , Xwacaa^adat 
lasga Ultttt 
laaga lloacUochbhchsa 
lasga MaOillocbkhchaa • 
L«*Cbl|4«cboUpiJ*tf 40 


Loag boat patewgafoa foaa . 
Loag boraiftg fangth (fou) i 


Long field bowiucr ahali (jmdkc) 

Loag shell / * 

Loag gas fare ’ ‘ ‘ * - 

Loag gaa carnage f 

* Shall wich laogthaoad gaiae-cype booster 


laaga MSJloc b sttchS • >'' - - - - Loag^ghisa-typaJjooatcr 

LaocbtgaMhoa^alaay 40 , TEGDN propellant of calorific aaloe 651) beal/kg used 

9 ~ with Naval as at the 11 charges ' 

iMkv^Sriw 40 (Niuow^V TEGDN „f calorific r *1« 57g k«!A« «d 

lbAjJ ^ ^ «o«g o- oitrosaphchaleoe used with Naval ttats^U charges 


. Saa |#Ga« 
See leG 


, acbvaaa Fddhaabitx* 


Long sad heavy field howitzer 


ifer Ysrplascs (daheriptive stetioa) 


Ptre to* «a? shel^ 


LaachcsyiwViilae (4 cs Sp^aigtaa^a Tracer contaioer tcamd|i) (40 las HE FUad Roood with 
i au.. 2«J -* - 


IcHT 


tracer cartridge type 28) 


Lai cheer l^faoceriegraamtzfioder 23 ^ Fan for light mfaicry shall pattern 23 * 
See lalGs , >+ . J ^ 


leJGa 


SaelgKZ . 
See ItLdg* 
LeiicfosataU 


t . 


LcichtActal) 


(Ltichtsetall 


j, Jtretakrfoo 27 


UchntirSttllf J 
Sde labliV . 


Leachtfd stele 


Maxkiog oa a cootaiajg with 41 athgl* candle parachute 
flasea (Til ^ 1985-2, P 10S) , * “ . * . 


Light setsl -(A load hub) ^ 4 - v 

lfaxfcio| oa a shell fyzed wjth B os bfoad tap and^gaihe ia 4 - 
•Ivmlaum (AliMoluua bod, PD (m, N..U, 4927 <. 

(TW ^49*9-3, P 565)] ' : 

AteimlUine * „• . , ■ ••.'•- ’ - 

FU»h tmoftAj; \ .** ■* 

Flash ranging aouioo —. ' 

# . *<# 

* * ♦ 

HE filling colitis dag of separate explosive bodies, 
caitoorloaded hot oot ceaieatsd .*-• 

Sssooth bore j/yrotacbsic pistol such *» Y6ty pi«fol; 
flare piacoL signal pistol 

111 —l a ad og cartridge . 0 


See 1 ePsM 


L<S Inch «* I* 7.5 cm P»k Lo<r«.o* Sehicppct {7.5 cm>A 40/1. Lotr«i«« MAk ckuiii [7J m A/T SerfPnpdltd G 


40/t,(5< L*S) (1)1 

ti(*Un «ttecflU*j) 
La 

4j-— —- 

LS 

Lsg > 


SelSorfahrlsfette, Lomiaa Schlrpper 

(faaa»3sl*cb)} • > 


Loft achats 
See L'tpw 
SeelsS 


ou Lorrmiae Tank Cbsst 


U1W sating filler U* a shell} 
Air raid defense 


3 — A/t 
ia (Preach)] 


"3- 

ri 


t 4 



4b 

L'sp— 
L'sywsG 
L's—rt, 


•iff 


See L>wrGesch 
-See IsSL'spw 
Saa L*spur Me* - 


LdtKbecnat 


LT 

LT 




Lkacht-isad SlgaaltswahW 


Password 


* .-o'** ' r 

* % 

Tracer el s— t ooetafoer 4 
Tracer ptojectila tra^acsory; trace 
echoes Pro;actU« with tracer 
SiMqj Tracer a—itioa 
^^AiMsld ^baity* 

< LjgfoWdsa V5 _ . > 

As dal toy eda TWAb ) ^ 

Flare plafol '- r ^T4ilI 

Deaigaadoa of a sea JwSdhsCTU i 


>-29i5*2ip if) 




’ f 




Pt ‘v 


V 






X 


* - 


LUX H sad LUX* 

l-T 

Lmg-' 

ivut 

maz 

LWrfi Ld*W) M* 

UZtZ 


S«« Uk* 


Se* i«nt 
Sm)««MZ 


feaigaatioas of Ami Amu (TU 9* 199)12. p 92/ 
law of eU(|t » waigb* «f 

Track 


5pi|oi hoaii , 

La** lia* iffUf fo*« 


HUM, ■ 

y 

H 1*9 MK 

H 

14 « 

K ** 

W 

y* M& M* leach as In . 
9l\ cm Gvflft >3 (•)] 

0# rHJttt IFMI WO 
M 

M*l tKauo**) 

HAtm 


uaajM 

Um; U«J}m 

MAM 

HmK«SMUh 

****** 

«fc Ml M* 
mai m 


*«* 


.***<**; &* 
MdlcM — 
Mdfohecb 


Mala 

In Mm* MM*v 4 

Mari** 


Maake 


Mia* 


(f.1 cm Cnmintto mis Mm 
W rai* *yp* 3) (Norwegian)] 
(leichte FrUW^ut mix Ira 




&m Udtchfc 


li««t Mai* 

Nary Nava] ' ■' ' 

Utfh (UefftMicacUa) 

Cm mA 

•yj—i 

Mama skeJi; hi|l c^tckf, HE «l««Ut 


Uff*ae- 


M£» {m mix riffgeWwtvn Rum wife j»i 

Mck a* 30 cm V* 42 W (30 cm 42 Sff UEB) 


ICS) 

MF 

I* 


Msaslt brake of ^ 


Ughi field fcowic*M»p4i&m It pamv 14*4 Vi* m*m*l 


0««>|mqoc o| « |m, eel >03 mm 


Ca#Mi. Haaaoaer, lignim**, jmertag. K^iMs^ 

Ssartiff mM Zeithaia)- 

***•1 ram artillery betcaUaa 

Magajuae rifl* 


Blau* craridge 


Uuilf beak* 




<rap foe •tltti 


Feae loir, a da p t er opesiti 
Gaia* t7p«, (uf bootfif rr seals er 
Gam (lie Fax* l»kcasieg). 

Adapter plug (Aaomo) ** 

Designer*** of aixplamcs Mis bp UciiifK 
Sitb item eeee (ballet) 

Siefc a deco^my aisip 

Machiaff goo is rei^fer^cd MKfttt pillbox 


hmidl Co 


M«Lmgf off i >00 mm KE rocket, tpia KiUod 
•Wpsorided ff-t>mo IvmCTM^ 1999*2, p.2*1) 


Naval deaiga 
Mocor vehicle 

AywyoticAA gas, ltd is* >.7 


M-FUfc 


Us<u*f«ffhfft*U* 


-^Navel radio *t«ioa 


note S3 


UiUigfam. 

(acbwerea) UaxtuMyv^y 
**•**■***«• -n* 190t (Mm ») 
Uwiebc**) U»^ c bia w iyw* W, Kow- 

»*• 1 W* .« 


ttiligram . — 

(Heavy) maebiae jm (Muia) 1901 aaKncMa 


CLi#fo> 

W5 


I*. 190* cosstrattio* with changes 


j * 


<- \ 


* G«r >28 


/ ' 


mgerSpridg 

MGaoch (sack off UGotcl 




^MU cm) 

kgrUachas 3.7 
•» 1*) / 


■«*v 

mHfo mMb* 


MfcMfo 
Ml A200 
MLUG 
Ifilfft 


UusTt IfiV 
Mipo . 

M> S 130 * 

mis Ldgs MulUi 
Ml* ' 

MiVffV 


■> 


UiZ 930(c). Uk J 


Mr, WSb 


•»- • .«-* 

«K V 

ffll lflC(ta has 4*>ig*m . 

dost omcbffff A2 5073 MX) 


Ml 30 Rufc 


KSCb 


MLB; Mlfo M 


MHH 


MUTO 

WM4‘ 

1 ^ ; Mfo° 


(block atcffciXUffg) 


MraLi 

MraL) 

MS 

Mo 


b a* iff 17 cm 


Soo mod** Vasplffffsa (daactstecua) 

NmibImmmiwbm) 

“** *«"“««'*' Sp«o*hMli»* With rtduc.d bomio, cb«l,. 

»U*<-«.*cho M P«o« HE. Kijh <«p.citr pfojcctile (HEHC (i«d toand wixhow 

, .. ..IMt.bvcno.) 

2 c btoMhi^.w.w i. d,o FWfla K m> M-chior { uo io tb. W 

Ctffaa Fldgaeog ' ^ 

2 cm Mucbiocaxawcht FfM 20. oa Machine gw FFM 

<3.7 c High rHE .beJi; aia. . he ll 0 7 ia, HE«C f««l 

p>UOM I8V- round p.tttn 18) ' 

U>BnghoMw«rl« Trench monu : ^ , 

Uinldcr Cnstnofn Medium oort*r(Bt sa) 

ait etna Vo»»i*r»l With peM , isa ^ 

ail Haab« ^ Wid, bnlliatic-cnp; with wtodibield 

H*»t iiM^bM|MMM UE h*«T» bo wit net ibell with bulliitic cwp (wiadmhi^lin 

. Min*' , v y* 

, . , MP lend nine filled with 13 o* picric ncid 

S« Wei VetpUat* (iricrrptirw ewetion} - r ~ ■ JgT 

Militadeglet Aray 'cuv> • , ■ rl -• tvSW' 

Miffcoaueho* * asjta*»a—>a. ■ v ’ 


Sea MP;Mpo 
MfoaS 150 - 


Sea UiffVf 
SmUVPf 


A/P Uffd mine coocainiffg Wx os picric,acid 
iMdama aijse ^basge 4 




Mkff rtma n d- 550 (aagUack), 1*3 
Mode 


Mffocbi ooakffrabiffor 
ait Knpp* 
mix Kern 

mix XUppcfffficWnmg " 
(AofffcbUgxoffdcr >075 adt 
tioppouaic Wfimo * 

Mark 50 Kfftfcffd* 

Uffiiaff-K ftatcaffstiilosta 
SoelOU MXb’ 


Miftalgffiter < 

Preaaitfc (ypc igeuce for tse ip c aptioc d Britial A/if miaca 
Made 3 (TM 9*19*5-2,> P 305) \ 

ttark; pattaro ^ ^ ^ 

Automatic cuiiqo \ ?'* 

Machine effrbiiM; anbrnackiaa |» 

*itl cap; capped * ^ ' . • 

Will cos* i 

- • • 

*ix^,a abutter a^facy device (P^rcuaaioo fuse 5073 vrith a 

abutter safety device) >. 

♦ * 

a f 

Daaijnstioa of a cascade target iaOtcadag tforc (TM 9*1985- Z, ! 
pp 7i-j) „ • ; 

Naval coast artillery - 1 

' *t * . ‘ • 

Dsaif cation of • twcandlt arm flara (TM 9-1983-2, p 77) 


Mmffdlocbblkbffff 

mk Maaduagaheem^ 


with poeumatic r»cip«ntw — * 
Gain retype luxe-boost*^ contglcef 

With qtuMlc-fobke 


Son oadet Varplaata (descrtpdvff sectioa) 


mis ObertUffdoog 

Modffil 

M 

motori start 


M*ffchiff*opi*&f#r44 • 
sut PaaxedidpI ; 
UUidupfeiizffi 

micti era P«axcrabir«Wkaffo4Mt 

Maldapacrona • 

mix Paoxfriropf 

•sic Raocbeocvricklat 

■it RsscbtiKwickJsf Kl • 

mix RobcrSckiaU 

Saa U6f 

UofMr L (17 cm Mora ax L) 

w > 

UasasckWcaabal 

Mvaalag 

Misanaachffffrat 


Vith overhead igoicioo 9 *T 

Model; pacterc M — : 

Large caliber, short barrel howicxer; mortar 
motoriifd f 

Metric tohs per aomh . *„ ‘ 

Machine v piMol;.ffutoaffdcpistol (Called Later StuC-44) 

*ith (Ufforpitrcisi emp , 

Military police 
Medium A/T gun 

Grobod iltuoiutiQ|, single star, cartridge (laog rknge) 

With \P head « - v - 

With smoke generator 

Wi^t a moke generator, type B. 

Vlth recoil 

> » 

K«ku»i* do a 170 vm boerither 

i 

a 

EdiitM personnels a word > ” . , 

B»»# 

Mine detector ^ ^ • . •. 


t 



•> 


1 


* 


< - 
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iiatb * 

UMJ 

mix 

U«a ' • 
ftfoo; M«m***« 
UmI 

M««C 

if. i*p«j 
•VvMV 

mtf 

»v«d 

UtU(21 cm) 

•v*x 

JrtL - 

10 f^ .. . . _ 

MTOZ; »VMZ 
MW* MiWfPr 
MV 


iv- - 


Uttttcf 

Muttlksm 
Uwaiiioo - ' 


Sc air, tin 
Pintr*, mt 

Jack* ad f 


aCaadnrd; tilt 


Axwflitioo ctfritt 
Am iraitioa Wetsxy 


MMkiMmftt 

‘ Uaide-rad JUrafcpattprao 
orit Ver*d*enaa* 

W« oetotmrkt FlioMwJrao 
'mix i wii tw ff nto a Mrims . 
cut Votl*** 

2) tm motmt ttfAbftctx* UororiWetto 

mii Vtriocera*| wad UlsppeasicWrra* 
UtMflvtrftf * 

Sm HuiM 

Uiciimr Vmfaairae Ziradot 


Gtorad ugoai aod u»it cimW|«« 

Vi lb delay action (Fa) 

rich reinforced ceoiiiK**! m!*<t W* 

Pith forward retail** brad . 

Vitb flub redact! 

Sjoplilied lo««r c«mt|V to« 110 mm fepwitaet 
Faae O^Upp«<l •€*&• trnd Mdim& 

Trench aorta* 


Fuae for aira 


a*, track *• $0 mm 
timber; niiiM 


•it v«it( 


Voraif**! 


With white *i*aU 


.«> . 


) 


N 

<*> 

<■> , 

N; Nda 

*M MA 

MacU 

|i 4 ^W 

NAG ‘ 

NU N; Vtb 

NK fKwhite ctraccUiop) 
MWhZrW 

NbC 

HhGn NWk 
NhG*( Pf> 

NbH|t 

NhX; NWU • 

NUCi Ml 

N«iS 

NblnVfid* 

NUW 
NbS; NS 
.NhSf 
NbSt 
Nh* . 

U5c»Kb*41) 

(2t/)2 rat Nh?4l> ' 
(21 cm Kb* 42) 

150 cm NbW 43) 
cn ca Hb» 10 lia*42)- 
un era Kb* 50 Un* 43) 
NbZm 

NCs NbCUfowW) 

•C 

NC 230a. 

NC30 VC 
NC D/SES 
VdP; 

Neb 

a*b 

'Neb*M* 

oF 

■ F; NF 


See Nh 
Soe(h) 


mum Art 
Mac Welter 
HKkancImi 


N«bel 




See MC 

Nebelftaeace 

Nebelprarace (?»•►««) 


NeWlkorra 
NeWlkmo, Uat 42 
SckaeUaebetkcrae 
N«b«ikctt9 Vwflad 


N«hcUi4*aJ 

NebeJawM 

Nobelmritraralo a** Scab! 

Nebclwerfer 

(15 c* Nebtiwtrftt 41) 

(2|/)2 c. N.belwoder 41) 

(21 ca Nebelwrrfrt 42) 

(21 co Netmlwerfee 42) 

<15 cat N*bel*>crf«V-ZehUta* 42) 

(15 cm Ntb<lr«f« Oniidi lia| 43) 
Nobel Hmi abe* 

Nebelcyiimhitche (5raM) . 


NebelcyliMiacba 230* 

* 

NeWlcyluadriach* 50 VC 
NtbelcyUMiacb* D/S£E. 
Nodelp elect " 

5m NS; N 


aewe F »nt|M; 
MMf F 9*m^ 
NimtlfMfi* 


Nor«t|iaa (mack mi epetprraei) 
N<mh 

Of raw type «m Reiser. (5m «la» «A 


-«v 

- 


rad aF) 


Uiraatitauow; w«<b 

NeuoAai AMOM»bile * 

Sm4»j lot; |»« 

Spoke obeli 

Fncora ifflit**. paJJ *yp+; W 3«, 
tirade (TM * l9tV2. P»5) 


• .hell 

• obeli 


piratic Imp body (TM *1983-3, p 607) 


Swok* cradio; cbonral 

L,o4| eborwai ratokt |i 
Rapid t bofp xil awoke ; 
Propeliiot charje Jo* l 


charj* for tberaal rakt 


licira 


Saokt aitjaal 

Smoko pfodweia^ matotioi % . 

Stool mottt aboil * . 

Rocket iouocboc (lil Chemical mmak o peoioo*») 

(l 50 mm Rocket Uoocbot 41) <Sia raboo) 

(280/320 mm Rockot Upscbot 41) ^ t . 

(210 mm Rockot lawjcbot 42) r <-’ _ 

(210 mm Rocket lame bet 42) 

<130 imp Tea labo racket Uracket) t ‘ i 

<150 mm Tbi/ty robe rocket Uracket <3) 

v Smoke dt^errar 

Scpcikc cylindrical (boiab) 

04 new typo coaatznctioa (See at) * 

Cylio#ic»r imoke.bo^b filled wit h aixitoro ©t railer ttiomido 
60 and. cklwo«4faoic acid AO% (TM *1985-2, p 59) 

Plo«tiD| cylindrical ,iaok« Mfker book (tM * 1985-2, p 59) 
FlMtiai cylindrical aooko aiA«(TW M94524 p 39) 

Chopped cord prppeUrac; nod el at p top el lam 

* * 

% 

Waldo#; text to 
3ra<k taawuuoa depot 
No-- wod4l 
o l new shape 

Hi m glycerin 



ot OW OWN 

•Ip 

o 

(I) 

(XU.eh atraeiHlag) 
oAi <okW Mow dUtoi ? 


aM 

Ob 

09 




- Ort*k a ct fri t . 

V^VTffTfaiPPWW 

obra Sleidrabr • 
Ot p riso rap t 
‘ OborocbloUbw 
ObMdo«MH 
OboriUdwobol . 
Qharisprrwerfc** 


CbIomI 

oritbaot 

flood; ptaaaaHq Made- 
Era 

Apaoiaa (wiklsj rry e^atpos oi t) . 

Tltbooc fiUUi (aidui <*» was tract aboila) 

Vkbowt aipml«em(la HE ab«U tUlio^ 

Fora wkWot pofcraaloo iltara 

r 5 

*• • 

> . Loral botsery 

Caaosolrf la <Uof 

TUbooc load wire eptrioi a* dacapp aHa# apes* 
Flrpt Uootfooara 
Uppra SJeUa 
Ura«ara col oral 
> Idaptor raftra (oncer* Arty) 

Odraac* aatara ra; oidficor 






4* * 


Out .151 


ObQu; ObQtMut 


SciOUdi 


OWj Ow 


Oerf n*k 
Q*k O tf# 

Oftnff) 

ore 

»fu*i ok** 

OXH 

©XL 

OKU 

OK* 

oL 

o44 (Uvk MMdlU<«) 
\«U 
•E 

•X (Me<* gtewcllUa*) 

cxs 

•V 

n. 0» 


5n O-, Qbet 


Ob«fSakImeiflC«f 


Oedikon 

% 

OtfiUto* FlojnaagshwehrhMwn* 
Offitier . 

ill TJlwwntairffdlti- 

*i fitter) 


Mdcfi Fligi^wkkMfiM 

Um H&»« 

CftMkwiii><fl’dn Hmiii 


Obwbw—U p der Int|<wriM 
OMmmaWo der VUmick 
»llM LUtKMilH 


•U* UicUtNritkUf 
OUiKittfMk] 

Ohm 


Pi P— 

Pj PG 

P 

P 

<P> 

P; Pwl; Psl— 

P; Pr, PiJt 

P 

PA 

Nore-a la rdap«i 

PAr, PA 
P*k; PAX 

Note; Superseded tit in^m mi 
Pnk-Flsh 

Pur, P i 

Huir. VW« the wud "Pac** 
imwi tlm (Compass 
r*tr 91 s 

Pm* B; Parr Bt ** . 

pMfH 

FstiXaet 

Pmi 1*5; Ps*r IS . 


Sm Pttt; P 
3*s PCj P 


P insole 
poUieeh 
5t* uodtr 
PiIw 
P unkt 


Army g—fmactor 
Mom b«e 

M»»f« ««|M« (Ally) 
Chief paymaster 
uadsted (? 

Dusigaatioa ai ■ mm ear 
Oerlikoa Co. 

Oediko* AA gun 
OWiw 

Ordnance office* 


by the 


High rUW Co-tad 
Stations*y Of Bred AA fan 
VitUa a c«/aii|i nu 
Hi|h C—4 of rtso AiojT “ 
Kiib Cossjsn-d ef the Air Fercr* 
Hl|tlCo«llMd oi tW N»Tf -• 
High Co mmmd of the Armed Pom 

ficbatt ctraidft dip 
Shell wttho— |*im cQKiito 

» k ft 4 ' 


Shell withe— mob 
Offietr'i sward 
Ekbfttf delay <f») 


fv V 

• / 


SwPb 
See Pis* 
Poliak <1 


Point 


od word* by P»Jag{p*na*rj»g«r). which amu tank destroyer 
Petfelsxbar Petrol cm «tkr 


• leickcea Spisageachees 


Pus 1*5 L* 
L *W— 


Pmu PmX 

PMfSi^aaStf 

poa* ' 

P«* SmS 
Pott SwEfiS 

Pott SeE(jg) 


ad words hy PeJegX CPsnxerfsgetkamoo *), which ottoi tank destroyer |to 
Pia wsb ’- ehs an d , Flugsbwe hrfr times \«iuak*uHi|ucrtit artillery 
Pitrooe Cartridge; round of fired ammunition 

* it Mdd ii i icuyaiim, l«cb no 7.) co Sfx&P »tt, it iadietivi t romp I if mod of d*ml 

re«o • -... 

Punw lll N AP fixed —d of ti*n used it A/T cifli 

PacnM, BttU HE-loc ntod ol fixed ammo 

PiOraniiiM Cartridge-case (of fixed amo) 

Psttuoeukeetea Cartridge bor .mom ooitioa com at set 

Pswaca lctchcea Spisrgeschoes Light, pointed boU i —tfio o (filled >kh aJ—aiaum) 

7 used for practice 

f“*T l * i<kw * *•“*««•<*•>•* Light, po ln «d Ml —ft.«i»ft ««b ncoi M«d Jot 

L " eta *“ p«ctk« 

Pfcttooea, Pbo— hat, mix Staklkera Boll —ailMl, Pbo^>bo*v*, wivh steel core 

PscroaeastteUen . - Cartridge clip 

Ptcroa* >• Sifoified tho* cartridge wo* mode of bfaoo coooiodag oi 

C«^72 ood 2 o 2 »* 

Pfttreatt 5t>itrg**cbo**, mis Eiocokero -Poioctd boU asomuoitioa with iroo core. SAP boUec 

P.BWft Spia^Kho,. mit HiMftk.ro p„ iot ^ (,«JJ mu.ua, tt ao (SAP) for 7.92 mm <««', rifl. 
rw ScborfocbtfoeomeetOoet 


■P»o; Pett.lS- Psowt leiduee S^uxgoocbo«« mil 


Pfcoooea, Pbo—bor, mit Stoklkero 
P drooeoscreUeo 
ficrom >• 


Pkioooo Sruxfeocbooo mir Eis^oktra-- 1 L*o*. Rioted boU mmovaoitioo wkk iroo coco; SAP imd 
(loogj . * 


* 




Ger )32 


Put SmXOO 


Put test* 
Peer oS . 

Pm«SiL 

PocrSr 
Pott Si 
P«WTr 
PC Bombw 


Pomoea %it*ge**ko**. mil StoAUcn 
Pottooem StduccocbBoo mit SsoWkero 
(fobortot) 

PauoQta ^itt|*Mboat mit Stoblboro 
nod Leacbtapm ' 

Potto*** ocbmeieo Spitt|«Kb>M 
Pouooeo, ecbmereo ^UftichMa, i B 


P«kM4 Ml aamaicioa «rkh , lrc i corc-.AP ihoi 
P»««*d Wl ftaaMrioa -ith Utdroed ..eel corei AP dm ' 


Pm»o*. Stofcl 


POES 

Wk| 

P D Bm 


_ P^M^cfd^ocUotcylimlriocbo Bomb* 

PC MOO I*, kaowrn u “Eom.^ aed PC 1400 b^. Ud»b 
&*• (oocb ao. Paaaeidacchachlo^cylittdriecbeo 

W Eabtfeaotart bombea 

(PD 500 S) PaaaercUcfcoawtad Bombe 

(Poooetdickeawood Bomb* 500 k$) 


W 

P«2a 

PCfi Pf 

PC (black moarflUag) 


Pb (black aumdllias); 
PH 

0PH or WPH) 

(•PHJ 

PUM 5; PsHAtiJ 
Picc; P 

Pio. Kdymr 
Pi* NobfM 00 S 
Pi* Pm Of; Ppm OS 


PimPmO OS mS 
Piotf’ocr OtftSi 
PW. ‘ 

PJl PJ*« 

PPU PJIf* 
PEi PXa* 
PKpfv 
Pkm 

PL[«baala 
PLf 4i(S#fl 
P0> 

PIP 

PIP— . 


PH PdeMag 
P pbmE 
PI I — PM— 
PH 4 P#4| POL 


PP 

PPi 


Pi 

Pf 

P«P* 

Pr 

(Pr I U cm Gf¥ 4J) 
Pf* Prtt 
PfGoocb 
p»Ca Pig 


(mb) Pfeed 
Pfcaaig 


Seo Page 


(Icicbso PwHmMm) 
(•cbmoro Paaaorbmcbkso) 


Pietoie 

Plato*** NUfmm 
Plocolco Nabpadoac <W. Stahl 
PiMdMpttBM OS 
PittelnytooBt OS mb Eloeake 
Pimloaf — OS mb fUdcrcii 
PimU^atfooc OS, Stokl 
PJmdafette 
9ut Psjag aad Jf4 Pm 
Sco PaJogX 


S**PzKj>fW s 


{PL W«rf« 42 (MbftkWiln,,)] 


Plttttiydn 


PmIt —f ii *• • 
Pkoepborgeoekeof mb Scaklkera 
, P ^TyrTnror—minoi 
Palw oboe Loooagf ttinol 


Poliaeiaiocole 
be PiotPfttr OS 
PoUaeip i ocoU^Xttmbml 
PreoaJtag 
Pfeoo-otohl 
Prvioitoff 


(PmtMMfUtU 

Ptibmg 


41) 


Poi«*4 Ull Uftiftiun with .led COM ««J Uftccp AP-T 

Ml ftajouoitioo UtMMilioed) 

^i-ted MJ wamuftirioo (UM Umi c«,). j D dip" 

Steel cartridge caoe- 1 . 

Steel cartridge caoc 
Cartridge dnioa 

*^“ rc “» trUodricd boob (Loftdinf l.cto. 1V20* HE) 

•ft " Frits'* <TU ^198S2. pp 24-25)) 

, Rochcfraauated cyltodciM .rtnot-p.creia. bomb. HJQ k, * 
Hfti 1000 k, (TN 9-1985-2, pp 26-J1) - 

,J™7 iwi N thick-w«l!cd boob (Loading lacto* l0 % HE) ' 
(500 leg AP Hack-wUled bomb) 

"Gmco croftft" choking |u (CFS> 

r>_^_ a 


Pfeaaig (1/100 of mark) 
Shell of coot eteel to tbe 


P bo op borne mccixdUty filling 
Armored bowitoc* (eeipropelled mown) . 

(Eight armored bomi^er) 

(Uadiam beayy ar—sred howitzer) 

3 kg Magnetic mine A/T hollow charge 
Pistol ' ’ ' 

Pioto! cartridge, dose ranges low edacity pistol mod 
9 sx* Law velocity pistol roomLparieia I908 f with steel ballet 
9 mm ball ammnaitioo fo* pistol 

9 mm pistol mad with boo core ballet; SAP pistol cam oaitiae 
$ ■* pistol roiUkd with sintered boo* buffer 
9 mm pistol round, steel case 
Pitot mounting; totatiag mount (Arty) ^ , 


box 




MftAiftg • id^nrdM rocket Ueacbu 

'* f s- 

Mnitiparioratcd diac propel last 

Ptcpellaet la the form of circular discs without a central 
hole (used ia mortar*)j rolled propellant; c he at propellant 
Bleak cartridge 
See Vocabulary 

Powder magaxine; ammunition msgaaioe 
AP-lnc bullet with phosphorus sad a steel core 
Blank —monition 

Sol restless propellant (propellant produced without the 
one a solvent) 

Pomertain 

Police pistol (such as V alt her) 


Criminal detectives pistol (each as V alt her) 
Pressed article; ®d>J ding 
pressed steel 

Thermo setting plastic; (lit Pressed materiel) 

Lusher (Arty), caisson 

(Limber foe 120 mm mortar pattern 42) 

Test * —imio s;, check 

Phosphorus peojectUe 


o - 


t 


1 


a 


Gif 335 




Prussia* «ii« (7.532 km) 


Pwj 

PrapGr; P» 

PfU - 
PriW 
Pt» . 

PS 

PSGq P* 6 f 
PStx(«*cfc i 
PScsDO) 


Pmjckti) 


pfzpm Pto 


Pro seat 

P i«iiltai«fh8Hiit 
$** PtH 
Pwp m« d m riif 


Projectile 

Propaganda shell; leaflet rochet 
Pa* cant (%) . 

A V 

Casing of jacket made o& pressed 


Lto*cUf pf«pi|tdj projectile 


** ia 21m . Pulemrm hue (21 cm 


DO) PppolitM iNppoit (Pw^Utft DO ia 210 


SaePsSpW 


PT 

Pul* 

^ Pft| ? F«W 

P» 

' . PvSt (rath a* £n 
• iczaudpvae) 
P%l 
■ PWW 
P*-32 * 


Sra Px Prit* 

Prieerfekrik 

PttlTlT. 

pftlw.SmM 

(Sioofau2ftdcc^«li«««rPftk 

SfcPArt 

S*« PaTftM* 


W. Sfcskl) 


Aimuaitioo Nftptfu m _ 

---. . . " 

. . 

Po«i«f iaooty 

Deri|«#uoa of slow-boming p«wd 

Powder (black), steel 

(Hoh (use black 


Dui|u 6 oa of a fwtiart lypt i jaiwf 

prevised ^ioca (TM 9-19*5-2, p 25$) 
Artificer (KiHmrr^Sa* Fiwnrttkv 


« aiftd ia tiaH«Uy 


ataaf body) 


Pa 

PaAMF) 

PsAbwAbe 


P—if baailaift (PUflN 
Peftsambwahtebteilaag 
PajUMibaehaai Passers 


PaBe/Vg; p2Uff| 

PgfteoVg 

P*F 

PaFfiO * 

PaPOd) 

PtPtfVt 
Pip} PaGf 
Papr 30 

P*#*40 

Pu 41 


Psssatfsuet — -.— 

PftiKMsfaaat 60 

Pnaaertaeec (Ueia) 


«2.» cm Pair Pair 4!) 
Pftft PurL^aOU) 
PaOiCW) - 

P*JS* P»Ji5 PJl P)*« 

P*J*tX; PJK; P*JX 


C-ft 


KGr 13 P*R) 

PsXpfw-, P*; P*(^f| 

(See alto pMMt ia the 
P»Iw; Pkw - 
P*Mi 4X 

PaSI; PiSfl . , 

P*5Gc PSGr, PeGe 


CIUixMoJO * 

P*fts*rgr**ftte (WeieWisaa) 
Faaxerysger 


15 au 


fkopf 


Pmmoum 43 
P ***ar*S«l bscfehrUIam 


PiSpVi; PSW; 
PaT 

Paw*; Pwg 
P.swrt . 
PaVJC; PiAyr 
P*TC 42 LP 


P»*»**; P*H P»W* 


PaaaanraHa 


42 fk 


Armored fUme-chibvef detach 
Aidauik battalion 
Aflufrtaafc rifle 

Codtttadtr’i waord rabcir 


Axmorvd ethic la used for artillery ip*Rio| 

A/T shaped charge missile 

Hand operated grenade launcher A/T, 60 (*d|k 93ihl 
Small hand operated grenade launcher, A/T (weight 31 lb) 
Arnold radio cat ^—; 

Solid AP projectile . % ' 

APC SC HE (armor-piercing capped, ballistic cop, bigb 

explosive) aball, type 39 f 

AP a hail with a taogmw r«hidc coca, type 40 

AP shell with a too gate® entbidf. core Ux t spared bote 

gas, type 41 "** 

Antitank projectile ia fixed taanniti oa 

(2ft am AP abell for 28/20 ma Tapered'Bate Gao chUed 

SPBu 41) . . 

0 • 

AP-T fixed coaod containing a charge of irritant 

Afttitank aball, toft iron * ^ 

Tank da«troy at (lit Took hunter) (See alsoJgdPx) 

A/T, goo (lit Tank boater's |u) 

Armoc-piercing cap 
(Caaftoo shall 15 with AP cap) 

Sea Vocabalary 


Axaeoced aoeof CSX 
r Mags die A/T suae 43 
A/aored self-prop ailed gun boost 
Steal arMr-pierciag shall (with email HE coatee*) 
Aatiteak-bigh explosive shell 

Aissoced recoooaissaace car, sxMorad scoot vehicle 

Tacm of s tank a . ' 

Armored combat eehicle 
Armored'troops; tank troops 

Hollow charge A/T pni«^il« fired from signal pistol 
Hollow charge A/T project tic patters 42 fired from 23 sub 
signal pistol 

Hollow charge A/T gramida or auoe 


J • 


\ 


r 1 ». 




Sf« « r 5 S?^« 5 S.JgsfssE«^; 


t 




Gcr )34 


QS-Q«M 


Q^a; Qrt 
O* 


Qaerachai ttabd ascosg 

QwOfldrai u«ii»rt«T 
Qoamsrmeistar 


Ciosa-.sectiopftl load 
Square ceatimater 
Quartermaster 
Profile; cro*a-section 


Hi Rak 
K ' 

MU> 

K 

X; ftp 

R 

q id 

ft 

(r)j rmaa 

ft% RU, etc (black 

cilllag) ' v 

*Rr3 v 


Pva&cheacwicilar 

to* 

Rohre 

Rohr*op ideal 


roasiach v 

Rawcbantwicklftf Nr ft, Nr 11,etc 


ftadfAb^ lUlfAbS Rm 

RA- (ia rocket Ueacbef P.d 

daalpssxioa 21cmftAgM42) (21 
ftatq>; ftp Rai 

Rasp Pag; IpFsg Rai 

ftAapfkihl; KjdcU fta. 

ftAZ 51 * ftal 


Radio 

RadfahrmUailmg 
Reheeoa Ag - 

(21 cm ftakataa Agtf42) 


RUF 


RahataftftafschlagXQsder 31 


Bsstaria 


■uch ss 


R# am boot; Mlaaaramsar 

(Kaketa 100 BS) 

Sea RZdh * 

Rftddasf 
So* Rad/ 


DG (such ft* 

ist toon 


(i -6 


10009 




ft^blwof 




w4 ^ 

has 

lift 43) 
* 


ftahrftai 


<7.5 


Rocket 


Bartel (G); pipe; tube 
Radio lube; ooxzle • 
Tabular prop*21 am . 
Recoil-operated gus 


Rouad-beadad projectile v 

Roasiao (mariciag oa equipcaeac); 

Shall ettecaiftiftg smoke geaetator No 8 , No 11, etc 

• * * * 

Daughter of the Rbeia 3 (radio-controlled AA rocket) 
Radio (Sec also RF) 

Bicycle dctacMacot 

Dt«i|Utioi of a eiagie-barreled iauachcr for 21 cm 

RLg Rocket (TU 9-1985-2, p 259) 


• * 


Fall-track vehicle 
Caterpillar tzactog 

Rocket percussioo fuse, acre wed directly into cha 
ftoaa of ibe warhead (TM 9-198W, P 235) 

Mo tamed banery 
Panoramic telescope 
Mica sweeper . 

Mfkift g on an air-to-air i Accadiary rocket equipped with 
°Obetbo Gadb M (TM 9-l9»V2, p 255) 

Recoil (of weapons) ' 


Raiaadorf Plant (Sea under Wstplants ia descriptive aecdon) 

r * 

* • I 

Rocket wire barrage (86 sun rocket Cdotg s p arachate see pended 

oo ejplosive sttaebad (TM 9-19*5-2, p 249>' 
Clockwise rifling (Waapaas) . 


GovarsmeatT 
ftimvem fuse 
IU valvar 
Revolver gua 




Empty gua barrel 


Tarplamts (descriptive sectioa) 


ftmrpillaas XJJ;mm y Jlecriliaas« 
Rar^iUasa gaa (Saw ftlaa DttV) 


43) 


SUag 
Ms KK 
lliagpa) 


Recoil la* a la uncher 
Riftg 


FI sr ri ag ( 


) type pmpsUftftt (wee d U asma bowitaurs 


ftbaia 


Rockeweeaimed y#e>ectfle 

Sssaks shall 

lUag So tr^ad asppftft 

Rhein (river) 


v 








1 


V * 






tua deaigaat. 
•ock u AZ 150 Rh3) 


my 


Ki 

>uw 

u 


- ' GerU) 

k 

* 

Set udir Vupluii ia dtKi\*»ti»t put 
Rktiawfll $ Marking oo tbt PD fu« 150 nsaafd by tk KkiiatiaU 

(Aufachlagrtoder 139 RfaeCo (TU9-198V5, p 364) 

Rcicb* InaMiKKtR^ of il» !«•*»' 

- Rittmeistar - Captain (cavalry) 

Raacbiofyef Smoke filler (Ammo); amoke-peff charge < aimalated Ike) 

, Rk|kttiMM Built-up |ua btnel; jtcktct4 gun 

Robdoure Tubulu guo ccmegc k 

. Raachkdrpe* fiii BeabadbtMsgmwcke Sssoke puif charge fox obeervnrioc pwpoM* (?uch «a in 

\ * MMuren) 

XiocLk^ir fur Schiednrichcev S«« in Voctbuiuy 

Radtafetze Wheels^ |«o carriage 

RKhrvsUffvrte Tubular gua carriage 

* Jtakefee Le«di{|«fiit Rocket fliu« device 

<21 ca Rakttei LeachtgerSi) [210 tarn Rocket coacmtmiag a parachute «upcdt4 flirt 


MIS 

w. 

Rl 4 ILnf 
RLG; RLg 

(21 eta JU_x) 

RLGS 

RLM 


Xaoctl^ir fur Schiedarickfe* Sat in Vocibuiuy 

Redlafette Wheels^ fan cantata. 

RKhrvsUffvrte Tubular goa carriage 

Aaketea Leuchtgetst Rocket flare device 

(21 cm Raketen Leuchtgerli) [210 «uo Rocket coacmtmiag a parachute «itptde4 flirt 

<TM 9*1905-2, pp 235-9)1 

Raleetan Leocbcgcrat Scbein|«*cbou Rocket illumioant, ■iosietiag device 


Rctchriufdahctwiirimcritup 


itm) 

RMi 

0Ud4j; 

R-Un 

Ro (sack aa In 

21 eta ReGeBe) 


Riegelnilnn' , 
<Rieg«|m**« 43) 
j RiUeemuakioa 

lUteUing < 

. (21 cm RockUai 


Roc 

See SUop 

Rdhreopulver , 

• ^ 

Rdhrt*pu|v«r 12 


Rot (Mack ataadUi^) 
*? 


RP 12 

*P 32 

RP W 

RP 38N 
RP 40 


RP 40 N Rohr* opul vet 40. Nitron*? hr kalis 

Nocat None W the RP 40 peopdiaat* contained ^ocaaeinm talc a 
R-Parr Raucbpatvoae 

Rokrttpolvn Coavcruktioa 12 
^PC/32l ■ f. , See Robre Reiver C/32 (descr: 

RPE (P) RnWeapnlver (F.iabei(*otivet) 


Mktflpilttr 38 

RdhrMpulver 38. MitronaphriuOi* 
R£hf**pelvcr 40 


Ait Force Minietry 

_$e*-ie._¥ec*bul*ry.* 

Rumanian (marking o a equip neat ) 

Gross bar mine 

A/T mine 43 described io TM 9*1985-2, p 272) - 
Rimless cartridge cate of SA ball aanad 
Name of metallurgical plant in Saar 
’ ^210 mm Rockliog A*(iconcrete Projectile) 

Recoil brake (Arty) ( 

HE ahail'grriog rad muoke bunt 
& 

Propellant ia tbc form of long cubes (Usual form of 
Gtnao cannon prepeUakc) 

Tubular NG propellant of calorific value 950 kcml/kg 

oaed ia Naval guns since about 1912 

Tabular NG propellant of cal value 520 kcel/kg a hick 

replaced RP 22 in Naval guna 

Tubular DEGDN propellant of calorific value 820 

kcalAg wt&cb replaced RP 32 

Same aa above bat it contained o-siuotuphthtltM • 

Tubular DEGDN-NC propellant wkick toperaeded RP 38' 

ia Naval gun a. Its calorific value varied btrveao 690 .. 

and 730 kcai/kg 

Sa»e a# above but containing Oni mo naphthalene . - 


; Se* Robrv^alver C/32 (^escx%kive secrioa) 


Smoke signal cartridge *£•>**'Z 

Tabular propellant u»qd iafjSvai guns type 19,12 


RriWeapulvex (£iabci'epaiv*r) 




Standard tubular propellant riao EP) 

A/T rocket launcher ,£• 

08 tarn A/T rocket lame bet type 54, called Panzcfschreck) 
Hollow charge rocket fired from A/T rifle 
[88 mm HE HoC rocket, Sa stabilized (TM 9-1985-2, 
pp 243*5)1 . •- * » 

Rockcc-aaaistcd takeoff 

Shell containing irritant filling,.nock as tear gas or 
lacriaacor 

Rock et-as si's ted botsb 

Reich Glider Construction School 

HE rocket shell 

{B 6 am solid propellant rockets 4.5 sod 5.5 calibers long' 
(TM 9-1985-2. pp 236*7)J 

(86 cam Naval HE rocket apin-stabilised, Veiamano) 

CTM 9\198V2, p 240) - 

Rockec signal sicanlatiag device 
Uo acred battery * ; 


( 8-8 cm Pa854) 
RPU3Gr 1 

(R 8 cm RPaBGr 4)22) 


RS; R* (black ateacillisg) ReUaroff 


RSB 

RSamScknU 

( 8.6 cm Rflpgr L/4.5 and 

L/5.5) 

(RbcmRSpgi 4Q0 *»«) 

RSSG 

nBatcr. 

Rtm \ 


/S .8 cm Panaerbocbsc 54) 

Rake ten Pagserbucbae Gruuu* 

( 8.8 cm Raketen P*nser 8 iick»« Gea- 
nu 4322) 


Reick^SegciflagbadWknU .. 
Raketenspreaggranata 

(5.6 cm Rakcttosprsmggmante, Lange 

4.5 and 5.5) • 

<9.6 cm R^gcenspcenggraance 400. 
Vri smaan / i 

Raketeo Scbaiascbusa Gerit „ 

teitende flartetie 

- • 

See Riron 


t 


j 


* 


r 


f 


‘j 


t 


Crft'536 


»**&« 

Rnckl 


(rasa); (t) 

RVfW 

M 

( 6.8 cm RW 43) 

R-Yagaa 

Rtg 


Rs 

RZdk 


Rncklauf 


ruaaiach ’ 

Raketeo Vielfackverfae 

Rikvteamrfer 

( 8 .B cm Raketenwerfer 43) 

Ranges wagea 


Raketeng under 

Ro brxerapriager 
Reib en suodkStcbcn 
Robe t aenaandpalret 


Armacu; Equipment 
Recoil (of a gun) 

Rmnanioa (marking oo equipmetx) 

Russian (marking on equip me at) ' 

Multiple rocket iauneber 
RocketIauneber ’ 

(88 oun nheeled rocket lasncber, called Puppcken) 

Heavy freight car (*15 tone) 

Barrel carriage 

Rocket igniter (See also ERZ) 

Barret burster (Arty) y 

Friction type cap I / 

Raw iron igniter powder Tidied in prepa pf sintered iron ic 


at. 

& 


a (cmarksd on n fuse) 

aa- 

8 

-2/5a (ia fasa 4osi« 
.^✓90/45 

.j/48-m 

t 

«• 

•5 •? 

4n) . 

S( 8 -Cesck 
St SG; SGew 


kari 


Acid 

Live (Ammo) 


Snclenltage 


39 

90/45 

45-125 


Sae Pact S* 
sicker 
epaaisch 
Spkxgsscbkst 


8 | 8t (such 

8 

9A| nA 


Seitengemebr 42 f 
Stahl (Parronaubtilsa Stahl) 


Ajtillarie 


(SA 


4^ 


acbmere A b ne tf bombe 4099° 
Sdbd 


SB 400 (Regal K) 


S Be (B) 

SBC (ft* SStC <B> 

SBt <B^ SplBs (B) 
Note: This bomb ia 
SC(B) 

(SC 1800 B) 

Notts This type of 
(SC 2500 B) 
SCD(B) 

(SCD 1709 B> 

Sch 

Sck 

Sc kali 4 
Scbb - 


heavy 

Heavy lot* (for use in guns with high shall acceleration) 
Gun barrel irtogtb; tube length ... 

Second (sec) 

Time fuse with ondate running time of 30 sec 

Tiaae fuse with am firm mi running time of 45 sec modified 

to 90 oec 

Time fuac with no setting possible below 45 sec, and , 
with max fanning rime of 123 sec. 


Spanish (marking on equipment) 
Pointed bullet with a flat baae 
Bayonet (lit Side arm) 

Bayonet.pattern 42 

Steel (such as steel cartridge) 


Heavy artillery, called ia tby U 5 A "medium artillery M 
High capacity bomb (GroksUdungebombe) (Loading factor 
ep to 80%) '. 

Designation of a 4000 kg high capacity bomb (TM 9-198V2, 
PP 45-4) 


Sp<r**gb*«bc (Kngel B) 


Splitter Beton (Bomba) * 
Sprenghraadcylindriacb* (Bombe) 


Splitterbeten (Botobe) . 
of tbs versions of 5D . ‘ * 

Spceagcylindriscbe (Bombe) 
(Sprengcyliodriscbe 1800 kg Bombe) 
Was also called "Mieenbombe” 

(Sprengcyi indriache 2500 kg Bombe) 
Spreagcylindriscb-dlckwandigs Bombe. 

{SprvagcyUudrisck-dickwaadige 1700kg 
Bombe) 


Scheiawerfer 

Schalldanpfev 

Scheiber 


Fragmentation (A/P) boa»b 

Thin walled high explosive bomb; demolition bomb (Loading 
factor if* to 75%) 

Spherical, hydrostatically operated, aircraft-laid, skip 
bomb, knows in the USA ak Kurt Apparatus (TM 9- 
1985-2, p 14) 

Concrare fragmentation boob 

HE-iaceodiary cylindrical bomb, cootg either phosphorus 
or thermit (TM 9-1985-2, p 51) 

Concrete fragmentation bomb (Loading factor about 30% HE) 

s , 

Thin, walled HE-GP bomb; loading factor about 50%) 

(HE cylindricsl bomb, known as "Satan” ( TM* 9-1985-2► P 12| 

(HE cyliedrical bomb, known a» "Mar" (TM 9-19^7-Z, p 1))) 
HE cylindrical, dricbwalled bomb (Semi- anno ^piercing bomb) 
(1700 kg SAP bomb) 

a % 

, — ► 

* * ' 9 

Fieldwork; eocreacbema m 
Searchlight; highlight 

Silencer} muffler 

Target N C 


* 


*- 


i 


Gee 337 


SchGmhX 
, * . SchlgSeb 

ScMttib HlG*i 


Schiassw 
Scblee ; 

' H S«b]g*dschn sek lZSch * 

ScWV 

SchUi 

SchPlJ 

$chpl* 


SchtM* * 

SekPtii I«ei cm 

SckrP.n 23) (1)1 

* 

SckoMi; SebUi? Schiele*; 

’ 5*141 

Schwpv 

SD(B> 

Noam This bomb was 4 so 

SDKL-B 

soft^a 


SdXii 

(GolUtbSdki* 902) 
SdtGascb 


S*;S 

SE1 

S.Ib.cfL-1 

SBl.ft 5 Fi . 

Si; Sft; WbedLnf 

5f 

•FH 


SG 
SO 39 


S»F 1 

•GrV 

nHT 

Si 

■KH-SIG* #/g 


*** 
SigV > 
sa:(£) 
■JG 


sx cyu 
SX L/45 
SX; SUC, 

3k 

" S-E« 


SL 

•L4g* 

sue 


Scki«.b«^r - 

6.6 cm Schi*a*b*«h« tohUadseg 66 mm Hollow cktffc gr—sd* leneebed fcom Schieasbecbna 

Gr«o>tc 

Scki.,,«.«<t a*lli*icK 1“^ ‘ 

Schle.ien SiUai* , 

SeUa*»und»4>P»*t* • • Tto«ad*d ;ncuuot ptiM< 

Sehl»p{.*.*« To- ci («x°f ..bid.) 

S.« SchoH ' . ,; , „ 

SthicMplM* J^ort-f-Fuu* iUa** 

Schi...pu« , i«—.-tori Firto, 

SctoapooU 
S«« S*lii 

ScK™p M l lp .to>o. ( 6 .) *m Scto*«*U Sbnp M l, IM »—d (63 — »>H** S**t**l F i**4 
R.aoo. 223 Roend.223) 

Scb'iunmU. .. A/P mm'(S« .too Schrtii) v 

Sch«tt*»al«*f BUck , 

Spruu. di-l—ilif Eid-frt HE thici-irrilod ba®*> (Looduj* (.CM 20-JO*) 

colled ''Sclitt.rbc—b.'" ( tw«b). U »« SAB (.pto-raor-pi.^'n^ 

Sprtnj, dick—oactico(HoUlodaet) Boabo■ HE-JWC thick--oll.dtoM*; SAP-HoC-A/T bo»b 
Spwu«. dick—odi*. (kl«t») Be mb. S-oll Hf thick-—lied fa.*«.«.tieo bomb 

Sarinbrnucbt ., ' Spociol prop.U.ot chott* 

Soad^toridotaW** X S.« “ YoC.feuiW «d «d« Paasc 

Spno<di«o.t Krafdatoua, Ddmolitioo *<rt>c «oto« cohiclo 

(Goliath Spmxdi.oM KnitiatoMc* 302) (Do—>litio« .orrico »«kicl«,currin* W*-*** - «ta***» 

< ol 50/30-RDX/TMT) |t«—xo coociollod) 

Sood«(ncho.. j 5p.ei«l projoctii. 

Sm(1o|» t| \ / S**P*“«'• hrdwpl— 

^beabx V P«*»Kopc (.uh» ^ok>, c.lccopo 


Schleppwsgen 

SaeScboM >( . ‘ . 

Scliic«n>lux JaC4tfbo« 

$chi*««pi»ez K wrmrr^kxi 

SchmpMU 

S*« S*Ui 

Schnpo«lip«ttmi (d.) cm Sckf*t>o«ll 
Padoo* 223 


Scbwcfspnl^cc 
Spn&i, Jick^n 


So* SELI 

S«lb*c)*Jr- Em*c«<it!*ul 
Solb*iiabul»i«tt« - 


Subcolib** b*rr*l kx ■m amik 

Seli-propcUcd (SP) *-a (kk S«li f»c*^«U «6 s« 


*cbtr*r* F «16b*ubit** 
ScWillc»crt*QO^ - 

S*« S; SG; S-G*w 
Sc h ft i d d i oi ^ 


Uidiam ft old howirxex 
fUpuMixc c**aoo 


Sm Si S-G*»cb 
Sc* S; S|; SO** 


Sc^midditti dcric* 39 (•«* dr*criptin p«rt) 
SpccUJ p*po*< dcric* * 


a-d« 

Hc*ry Mcttf 

Hc**y hovtfttr tof femfiemma (lit rte**r kooitui 


Si*b*i 


SUfmd (Ei*«tib*k*) 

Sc* ciG 

cchvcft* )mpct<« —ctd lm dcr 

SdufialuAOM 

SetuH itMO o * , Cooocroktio* 12 
ScbiHoko^MM 


X>*oig*«ce of oiiplmoc* bwiH by Siebd Co 
H«*ry io/motry |«c 
Si^Ajd pivtoi 
Si^aal rocket; floe* 
flat* projector 
Siegfried railroad camoo* 


Sockel - 

Soadcrfuuv u*c be 

SockcUaiect* 

S*«- uo4 L*adfiu<MOt . 
•cb water Ladoa*»*«*rf«* 

Sae^SX; SU 


Haary hue for Ufbe iafastry ab«U 
caooota 

Skip awooo type 1912 

Ship cioooft with,banal (taba) 43 caliber* loo# 
Rapid-fire #oo; ^apid-loadio# |oa 
Pedcatal; rwiaeV 

. Special propellio# chatfe (S-L Ammo) 

Pedestal mo aat 
v Amphibioa* pltae 
Heavy ipiptx mottar 



»Xli 


4> - 


s* 

•M# 


S-WiZ.33 

S-Ni2r44 


G*r,33& 


■ebarare a Maactoen j*«eb 
Scbrapaelimioe; Spseof «ad Schrap- 
mUUIm 

ailto uaed to deai#oate a Schdcaaomiae 
Spiui«tcboi« out Eiecakemi - 
ScbiknuuMo 2md(t 33 


a Zander 44 


Spitsgaacboa* out Scahlker* 

Spits#aacboss mil Stablkera and 


SaaX(H) 

SmXi.*api 


Sptt«#ascbome ait Sublkrm (#e hart at) 
%>ita#eacbo*« mil Stahlkaro and 
L cache spar 
aebaxie Mvaitioa 
Spitjoaonilioo 

•chwercr Miaeowatfet . V 


Nautical mile; knot (1833 mater*; 6080 feet) 

Heaey machine |go 

Shrapad nine; A/P mine filled with ihxapul bail*; 
(oickoamrd "alcot wltiier 1 ') 
t, oauaily abbreviated ae ScfauMi (q v ) 

Poimed bullet with iroa core - 

preeime type igaicet u*rd in A/P llad min* 33 or in 
bounding mine (TbJ 5M98V2, p 299) 

Puab-pull type igniter ueed in A/P land mine 44 or io 
aome jeeproviaed dImb (TM 9*19B3-J, p 294) 

Pointed bullet with tie cl core (AP bullet) 

Pointed bullet with steel core and dim tracer (AP-T 
boilat) 

Pointed ballet with hardened steel core (super AP bullet) 
Pointed bullet with steel core and tracer (st£cr AP-T 
bullet) 

Live ammunition 

Pointed ball ammunition A 

Heavy mortar ■ - - 


SO 

&>ckL*f 
sosd; S 


See Ski. 


$* 5pr 


4^ ' ' 




SP (B y, Spi (B) 

Splitter (bomba) 

STB. (Bk VB« (B) 

' SplitterbetPB (bomba) 


sc bwc«L Panaerbdchsc 41 

SpB. 

See SprBt - ’ *" 

SpBi 

Sm> SpiBi — 

W-Craeb 

Spitnganchoen 

S ygr. SptG«i SpC* 

Spargnaace h- 

BftiZmX 

Spreaggmaatesahndcr mil Xlappccr 
eichenmg # 

a?k , 

_ , Spitngeechoes, Phosphor 

SpKpK Spilt; SpdCp. 

Sprengknpeel 

. SplB. ' , 

' S 

Splittefbofibc 

Splictargrs&ate 

SeaSP-Cesch 

5 pG 4p (such m !• 

Sprang 

28 cm Wfh Spe) 

(28 cm Watfk&pex Spceng) 

SpfB; SpfBo 

. Spreogbombn 

SprBe; SpfBd 

Spce&gbcnnd 

JprBfc SprB 

^ ^Sprengboehee 

(0pr8ii 02/24) 

(Spreogbiichse 02/24) 

Sprgldg; SprUU 

. SprcngUdnag 

flprgs; Spgt G* 

SprcAgmentc; Gfssiu, 

Sprgr-41 

. SpctBunascr 44^' 

Spgr t (eecb ee in 

Sprahgmeatelndang 

13 cm Sptgd) 

(15 cm Spreagranntalsdusg) 

SprgxmX 

Speenggranefy sic Klfppenaiehenmg 

Sprgr Peer 

Sprenggrannte Petm^ne . 

Spf gzP act XP 

Sprenggrannte patrons fm Xampfpietol# 

SprX 

See SpEps end SptXpr • 

SprXeb 

Sprcflgknbd 


Special propellent charge 

Erploeiye 
Hen?rA 7 T gen 

Fragmentation bomb; antipersonnel 
Concrete fragmentation bomb 
Heavy tapered-bo re gun 


(A/P)b 6 mb 


Pointed ballet , ~ 

A ehell with tracer 

HE shell fane with folding safety device 

» * 

* • 

Pointed ballet with pboephome 
Dementing cap 

Ftagmantatioo bombt splinter bomb , 

Fragmentation ebcU r 

High etplosive 
(280 mm HE Rocket) 

(High esploeive bomb) 

HE-Inc filling 
Demolition slab • 

(Demolition slab, l kg TNT) 

HE charge; demolition charge 
High eiploeiv e shell 
HE shell for capered bora gun 

HE filling foe shell 
(130 mm HE shell) 

HE-shell with folding safety device 
-HE round of fi»*d amwnitloo 

HE grenade for rifled bare signal pistol, caliber 27 mm 


SprXpn VK 

(BprX 8f) 
SprXp# 
SprLdg 
SpiPstr 28 


artst 

Spnlaf 


(Spreogkorym 88 ) 

Sea SpKps > . 

Sec Sprgldg 
Spreog^etTon* 28 
Sprang sc bwstapol vet 
Sprang scoff 
Spreisinfette 

Palvar fik scharfs M ee irioe 


SPV; SPaVg 
ePsB; SPli 






ftr* , 






Blasting ignition cable . 

Blasting ebatga; demolition charge 
prepared demolition charge, 200 g picric ecid 


Demolition camidga, 100 g TNT 
Blasting black powder 

Explosive 

Split-trail carriage « 

powder for live ammunition 
5«« in Vocabulary 
Heavy A/T dfl» ^ • 

n*-r' ZT* 





. 


Ger 339 


(Z4/2.0 c 
sPxtpfVg 
•PsSpVf 


3>*BS 41) 


a* 

nA 


St 

Sc 

Staho-Bfaueh 
Sc 50St*i*> 

Stahlm 

St* 


- StbP 
9cB <B> 


Scg(hlach stasCdiiag) 

Stg) $HO 
«« *H* 9dQc 


SP 


**A 

Sc»Gc s**a*~± 


Sc >Jdi 


Mflttri 

SVA 

S» 

sv 

i 

if 

SwB IikI 

SwB K3(F)] 


•WO * 
•M 

SZ; SZ*d 


( 2 . a/2.0 cm icbcn Paasarbiches 41) 


•ckwerar 

Scko^i 


Zdtselirift Hie das ge 
usd S 9 ceat*w«~»« 


•c h verst* Arrillsri# 

schvetea Spit***echo** «it Kern 
Sc* hi 

StsUstlft; Stall schlusael 


Scahlguss ( 


P"S*S 

StshJkeis 

ScBsael 


Smifeap elver 


Sco«*«J und 


(28/20 b* Tapered bore A/T rifle 41) 

Heavy teak 

Heavy fctiuored scouting (reconnaissance) csr 
Periscope; relyaccpe 


<5*r«. r crU^nKkt BWw 50’Stab*) * 


ScahUreriie 

Stab 

ScSb chee pulvar 

Stfiibpaitcv 


util jacket; streasdined 
(bo*c ? ** 1 

Journal of Propellantsand Etploaifei, oav called 
Eiplofitatofii ^ 
heaviest; superkesvy 

Artillery (c<wreap4eds Co A*encu tfeavy Axrillexy) 
Hnvy poiaitd bullet with core 
Stad ' 

Fuse letter. Foe* cijuaM •teach’. . 

Nose spike (fuse extension tod) tkiE cylindrical bomb beets* 
* oihe piece body wi£b s threaded las forged to chq **• 

lU e-d e spike (Til »1*>2, p 6 U 

Sees! work*' 

Staff _ 

Chopped tube prapeUsif 
Finely granulated black powder 
Stick type incendiary- bomb 

Beach sine; shore min* " 

Case utel shell 

Light cnee ehell of cost eteel (TM 9-1995-3. ? 349) 

Stick head grenade; rodded ox potato mnshai hand grafted* 


See nodef Vatplasts, etc ia descriptive 


kWow Verf ex 
Sc h«r«afc behobette** 
ISchwemkbahnhettuog ter X 
(Eie**bab*)T 


Tappet; hammer (Fa) 

A/P concrete picket type mine 
Trip-wire esioe 

Stax pmpeilant (flat 6 pointed stare) 

Strip propellant 

Assault artillery 

Assault guo (self-propelled) 

Scorptrooper'e rifle (previously called UP-44) 
Assault bowitner (aeltpropelled) 

Assault caaooo (self-propelled) 

Dive fighter-bomber 
Tappet sod tappet acre* (Fa) 

Inserted igniter 
Die* bomber 
Sep port ■crew 
TNT purified by N» sulfite 
psn 

Searchlight 

Soahvtat 

Heavy smoke.shell mortar 
Turntable platform 

[Turntable platform for cailroadrcenenu.)] ' 


•chwere fain 
SAbstxedegef 


Heavy smoke moctat equipment 
Heavy framework-type rocket,,! sane her 
Self destruction charge (Pt©i) 


.Ti Tk 
T 

‘ * ?° • 

T;*To«p; Tp 

T (marked on *-f**e) 


(i) 

T; Te 
TAL 


Tank 


Toes* 

Torpedo 

Tmlitul 


Metric too (1000 kg - 2205 lb) 


Fuse body, each as -> "VgrZ T’* made of plastic 
material 'Trolitul” 

Citrbiloniim (marking on equipment) 

Turret;'tower 


Tor* Ti 

$*• sarie* WAxpUnra, etc in descriptive pan 


% 


Ger 540 


TaschMuo 

TATO 

This* 

Teilkaxt 

T-Falls 

TG 

TH 

ThBvK (E) 
ThI 


Th 

TX 

That 

T-Mi; TMi 
TMiZ 

T Man 

TMZr33. 42 

To 

ToMi 


-md 43 


Taach eaxBanitioo 
Tag-Toon* 

Tocpccx* boots' (mom 

Tcilknmiscbe 

TankfaUc 

Turtngcschdtx 

Tcnn h aubitie 

Theodor Bruno Ktnoae (Eisenbaha) 
Tbcodorknnon* 

Tburiogca 
See T; Tk 
Tumkanooe 

Tank ate Ue 
Tell ermine 


T4Cm 

Tellemiseas&idxt, 35* 42 and 43 

... • * 

See T; To 

Top (mine 
See T;Totp 


TocpMocfi 

Tp 

Tp (red or black stanclUi* 
Tr, Tfbldg 

Trtli (sock am KgTdli 42) 

T5 

T 8 

TSts (such aa 
21 cm TSts DO-V*) 

TiT 
TdtgTMG 
TV A 


Treiblsdu&g 

Triibaiai (Cugettreihmioe 42) 

1 

Treibspiegd 
Treibapiegclge sch 9 t 


Small arms ammunition in pouches 
Metric Too» per day 
Torpc<lo boat*# beasy gw 
T>arti»l propellent charge; increment 
Tank trap 
Tercet piece (goa) 

Turret ho wit act / 

Tbeodot Bruno railroad c mci 

Theodor canaoh 

Thuringia 


Turret cuooa 

Filling naioo; gas station 

Disk-type a/T mine (TM 9-1983-2, p 270) 

Igniter for disc-type A/T miss 

Tank ammunitisa 

Types of pressure igniters for use in v srioa* 
and Ptln-Miaen (TM 9-193>-2. pp 301-5) 

Poe-shaped laod mine 


Torpedo motor boat 
Transport 

Ammnattioc suitable for ana in tropical rliTa 
Propellent charge 

Floating (onsnehorfd) automatic contact mine 
(spherical floafing mine 42) 

See in Vocabulary 
See in Vocabulary 
Meaning umkoown to as 


T-Mbka 


Sea under VaxpUms (IVseriptlwe seccioa) 


Turret; u 
Turret pi 


gtm 


wad 


(a) 

u 

Lf (black i 
Vi U-Boot 


UnterlsWta 


lUia g ) 


8? 

IS 


(white nteacilHag) 


4Jb«g 

. Ohengsgeschoas 
Obnagsgeschoan ait Aiomininm 


UM (whits aceacilliag) thwagsg.seho^ B 



UhGr 


rilling) 


IWi 

Vg/mvrndi/u 


Iff* 

G 


UrrX 

V* 




bbwagsge echo w ,Velas 

UBiwtoUr - 


y^hagtft 

Ubanragwags 


pPO MU 
K&par 


(92 


Hungarian (marking on equipment) 

Bottom gtu> carriage 

Instruct ioo (prsctics qi drill) ptofecrilfe 

U-boat; mb uria i , 

Defease against aubmariaas 

Practice N . 

Practice projectile; shell coats 1 cl o g black powder 
Practice shell giving no burst a bright pash w 
(da# to the presence of Al) 

Practice shall giving dq burst a cloud of •mobs 
(due to tb# presence of salh* crioxide) 

Practice shell; drill shell 

Practice miss , 

Practice shell giving red smoke bur st 
Practice shell giving black am ok s on burst 
Dummy blnstigg charge 

Practice shell giving white smoke ©a hurst - 
NoAcommidsiooad officer, corporal 
Rewaiutioas pet miftHCAJHl >0 

Induced dsAsascion charge • ^ ,r — 

Ulus short ware (Rad) \ 

P asps gat ioa charge; primer charge 
rewodcsd; coavetted; modified 
( 1^2 pattstm converted) 
equipped; osriitted 
U-b«*t caaaca (such as 149 sa) 

Osckwork mschaalsm (fa) 


f 


X. 






. 1 " 


• Ge* >41 


U24VWZ 


’fj tub 

Vfaud 
5 cm Pi 


PagtPscr 42 V> 


V) Vm* 

*r 

Y-2 

V-3 HOP 
V(la 
( 1 /V) * 

(VHP ‘ 

. (6.05 S*k V) 

VI* ate 

* 

VDM 

Ver# OCH * 

•e 

s i 

^ ' = *. 

v«a 


rat) A 
V*os! 


V«r»A**itidfv 


rawq Verst 


•4 

VC 1 
Vh*4 

rtq Vk (bUd dmctflfa| ) 

Vkkh 

rkL’wr 

VU| 

VM-ste« 

W« 0 | Vo; V+H*U 
Vo* 

VoAiit 

Vod 

Vofj 


V* YpCeec* 
VIP 
Vw 
VStA 


V»Zt; VZf 


(5 Ol PiMOj) 
Itkkoa^ 
verrfnfacbt * 


VtistitMimS* Ck« 


y«ylfw im fl> KM 


(0.05 SdMk* Vtra&fl 


forbidden; prohibiten 

Cday oottd (jacketed) projectile t „ 

(50 km AP-T fixed roaod hub, patters 42 with 

jacketed projectile) ,,, 

simplified 

Retaliation; npriid; r«ra«|t i 
Rculwtioe e ra poe 1 (V-l) (See Descriptive part) 
R«t&li«(ioa weapon 2 (Y-l) (See descriptive pen) 
Retaliation weapon 5 (V-3) 

Delay 

v (First delay (abort delay)} * * v 

[Second delay (foag delay)} 

(l/ 20 tk aecood delay) 

Types of stainless eccel ,generally coat* N**Cr,l*i 
sad seed iJ Games add and expleslvos pleats 


See e a dpr Vaiplanra (descriptive e 
Vufflt«i< dee ObrabaoMedM dee 
Butt * , 

See V; Vet* - - ’ 

Vschlkaie 


VemeyelsM 


V twc h el alUftda 


Elmo 


VfatUag 


Victor Meyur Staff 
VelockeWMl 
Votbelei ' 


VecW 
V or lege 


VtitbifUr 

V(ohn& 


Locking mechanism ( 
Misfiie; dm d ■ 


Retractable pee vraot 0 

reinforced 

Dtiapacdoo fita 
simplified 

See ia Vocabulary sad m *r fi epasi 

See ia Vocabulary x 


Shortened ceatsel tube (shmpneD 
Shoctemsd aeon trail 
Ad jested charge (Ik Uprated charge) 
A ca m o uflaged last lot Mustard gna 

l ii rii l relocity; n est le velocity (Proj) 


Fraot le er* ne a r cb 
(See also Tcilken) 
Comte crxecoU 


Fmc; secnrioc (charge, etc 
Penny rand foe vehicle -k 

Tabula* propellant cat iato 
Safety pie (bomb, nine, grv 
United Ststee of Inenre 


ireeade); leg (fast) 


Safety tine (in fuii|) 

Model deaigantioe (Czech fazes) 


• N- 


Ssfety (ut 

"AU-m%jo aegiee "fame, 
p ItS; seed fa Y-l bomb) 


foadfodlaTM 









* 


Get 3d2 


■s -V 




V (rack m 

2 cta^retf 


Waffcn 

Offi tier d*» Waffenwc sees 
Wages 

Wannt Bbcttxagnag • 


Guffd; vetch; eeouael 
Aims; weapon*; drdossed 
’Ordoucc officer 
Vi|oa; vehicle 
Heat moafer 


Sp*^P«* *> (2c. Spcc„ M , (M cc P.i^oc Leocbi^c (20 ^ HE . T (Ued b, ,*« 


W (white steaciUiag) 

Vj Werf; W*f 

W 

V (l« shell desigmadoo) 
Vs* 

WnA 


Wareae ubemsgmg) 

r 

VefoMcU 
feicheitefiktm' 


Wolfram 


Heeret-Vafiei 


WnF 


WaPrvf * 

• A 5 A-Gj WASAG 


Fosacbwgssbceiluog dea Keerea- .« Research Sect 19 a of Army Oadnaoec C 
waffensmt. • t . ‘ . under Vsfplssts.nc) 

Vsgev. Vagoa; t chicle fc 

See oodcr Warplanes (descriptive section) 

.Vcscfaliscb-AohaUiecb* Akticfi^eseU* VcatphsHaa-Aobj^lt Stock Cdnpasp 


geecretcd by tracer) 

Araoed Forces 

Soft iron core projectile 

white 

Shell mottar, launcher (rocket* si goal) 

• West • 

* * 4 v 

» AP sabcalibcr shell with rengetea carbide core 

\ . 

Army Ordnance Office *, 

Depth charge or bomb (lit Water fc^bnb) 

Research Section of Army Ordnance Office (See also 
voder Warplaats^etc) 

Vagoa; r chicle . 


HC 50 VO 4 (50 kg NebelcyJtadrische Bombr; WC) f pp 58-«) 

VEM WaffenehtgthiKjgsmittel Liquid preparation for decontamination of weapons 

Werf ' See W; Werf 

# 1 

W igt Werfetgranate r . .^ Mortar shell; rocket^. 

Wfltj WK; VrfR Vmfkorper Special projectile for aignsl pistol such as Very pistol . 

Ezaaplei VK') 6 l LP (Wurfkorper Mil for Lcochtplstole) HE grenade (egg shape with stem) seed for 26 in signal pistol - 
Note; Abbreviation Wfk was used also or designate some rockets, *ocb sa 32 cm Vfls MF150, 28 cb WflcSpc and 50 cn WkSpr 42 
(TM>19«V2, pp 25W54) v 

Wgr; tCf. _ Wurfgxaastc - r Mortar shell; rocket * 

Wgr GfSnr . • * Wnvfgranate.GrWicig Chemical rocket; each as 150 as pattens 41, with green 

• C • ' •* # 7 \ 

t . . * "“I ; 

Wgr Hb Wurfgraoate Ncbel Mortar amoks shell; aotoke rocket, each ^a .150 mm 

WpPaoLP - Wqrfgranate Pattons ftk Leacbcpistole HE mortar round for signal piinol 

Example a: 2.6 cm WgrPacr 326LP (26 mm HE round with percosaion faze, for signal pistol) and 2.6 cm VgtPacr LPaZZ 
(26 sun HE round with time fnze, for signal pistol) 

WgtSpf Wurfgranate Sprcoggtanate HE moftar shell or HE rocket 

Example: 15 eta Wgr 41 Spr (150 mm HE rocket, spin stsbillxed *a!d 21 cm Wgr 42 Spr (210 mm HE spin stabilized rocket) 

, <TM ^-198V2, pp 245 and 249) - - » • 

WgrZ; WZ * Wnrfgranatenefloder - . r -' Mortar shell fazs " 

Nates Aecoedlng to TM P-1985'3 (1953), p 545 the VgrZ Is a faze for infantry gtm or howhXet , 

WgrZT - Wurfgranatenziioder, TroUtnl % Mortar shell fuze with body made of polystyrene plastic 

V . "* material . 

fH Webrmacbe-Heer Armed- Forces Amy (marking on eehiclea) 

WTFO , See under Warplanrs (deacripdwa section) • 

Wimp Wimp el Pennant; stretaie?’ 


Werf 

«If 

Wfltj WK; Vra 


SfarkihB on a 50 Vg cytiadrical s«*ukd (TN 9-19S5-2, 
pp 58-9) 

Liquid preparation for decontamination of weapons 


TO 

WDFO 

Wimp 

WISp 


«U (whirs stencilling) 
wKhNb 

WL 

WL 


Wiakeispiegel 
Sec Wfk; VR; VrfK 
sreite Kammerbulse 
weite KamtaefhtUae, Nebel 


Sec Wurfldg 
See W; Wehra 


WO 

WP 

WP 


ViafmiasnnvideT 

Wicaer-Neustadc 

Waffeooffiaier 

VaclgM>meu 

Vurfslpnlver *~- 


Piotectoacopc (Tk>; periscope 

t 

Wide central flash tube (blaster) # - 

Mortar smoke shell with solid filling end wide central 

flash tubs 

Armed Poice, Air Corps marking on vehicles 


AmM Forces, Navy {marUg| oe f|h4^«s) 

Mortar shell faze k 

Designation of airplanes built by Wiener Nasadidtsr 
Flugzeugsrerks, Austria 
Ordnance offfaw ' 

Sentry poet 

Fitted pfopaliav (in *m*H rectangular tablets)! dice 
shaped propelUat 


4 










> • . 


▼if 

T«a(uinKkt« 

8-6 cm *£»r 400 Vm) 


Flaked peopeUanc, cypa 18» (Fie** German *dXh*xj 


See ▼, 8«tf 

TdiMM 

(8-6 c« lUk 


c» Rnketee Sft m 400, Vuhmm) 


H— of &«J£A4r 
(66 mm Hfc rack«t 400, 


▼n (**d» a* i* ^ 

21 cm BdStx DO* Vs) 
tld%WL[i»diMi* VndLMtMi 
10-5 cm S*nr $43 mVnrfWg [id.5 cm 9c 
ttfl Ud»g(l)] 

WA Sm Mia 1 


Vm Pock 
Mm 


« pittcl 


to w 


SaUpWIt 545 mb VSNCf* 


Reduced ptopeJiUg cdi|« 

(to? M Stwl SmU M5 «iti 

(PlMCkd 


i«d«c«ti p*on-«Ui«4 ckiq> 


W2l***Z 

WZ-5* W*Z-« 


Uanv iWU M 

* Mort«v shall for fTM M*fV5» p 404) 
Tool; btlorr. 


5m In tin VKaMUiy 






2 • 

ZiZfl 

ZiZmt 

Z; 23* 

z 

z 

*2g 

z 

ZiZ4jZdr 

2*Zms 

Z*Aj ZA 

ZoO ZgAC 

2*35 ZftAS . > 

*6 • 

Z3 (bt*4± ***cUU*g) 
2C(»> 


tk»*fogl hlrapdaq d—fgi 


(Nary) 


zw 

2*11 


Toifcc^ nbfective 


T«foj poort (rifliag) 


S^tZwiZ 


Fa«i igniter 

*M la VocdmUij 


BdapUl 


for example 

D i a p h ra g m shell; largo caliber 


•h«U peorided trick a solid 


zat 

Z4k| ZAc 

zai^zaL) zl 

za^Ai 
zdi# a 

ZdlgC/9t 
z*«c/9tNp 
241# 36* 

24U^A) ZUgM 


iZC230< Cmm 
S ee Z; Z* Z*. 


ram*~cytU4ricnl (bomb) 
ia TW5MW-2, pp &W5) 


Firing) 


(U* 


In the dnnrtjpcJve pet 


5ee Z; Zd) Zdr 


Priming or lgnkiag 


Sofoty fee* (U* Igniting string) 

Xgntenr foe wfn/ hn 

Friction, p«il type Igariery attfi 55 weed b 
of safety hot binnlitiMVod ni kM 
^nlnrr end booby c*np~ (TM 5-1985-2. p 285) 


Wkt 



ZrfV 


Zobolg (neck no 
MemHkV Zelmlg4Z) 
Zellra 


ZeWieg 

U5cm* 
Zell raff 


Threaded beshia g for p ran—Inn p ri mer 
Di vert too ciw«4 byfoae diifesencee ~ 

W«y (FjO 

19011 m 4 pmttn typo igniter. y n m 25, for 
md A/PUM mums mi 9-1985*4, p 292) 


•no in A/T 


cm Wo WHmrfn r ZefoOfog 43) 


2nd 

Z-riFg 


<150 mm T on bntUf 
C«U4m 
MMot (P»oj) 


t*3C- ' 


(Fn) 


- 


1 a 


Gor544 


ZIPS 


V.A 


Zorn 


Zerleger, P elver 
Zcrlogc f .* Pul ▼« HU 
Zarlegongesimder 
utiprtep 

Zerataober , 

See Z; Zerit .• 


Zf 

•F 

AIM 


Zf;ZF( 

2g 


Zgll. 


Zk 

2k 


" Zielfemrohr 

. - Ziffor '• . " - ’ 

j *u Fuse 
,* Ziclfotnrohr 4-fach 
Zwieebenfrequeo* 

i* Zf HbgtWZ&dci fiir Haubegmnete) 

, Sc* 2; 2s .J 

Sec ZA; Z* 

ZtigbiM 

Zkltowto 

~ Ziolge^rebr 
- " Ziclmonitioc 
Zicodcllo ' 


2X 
ZL4| 
ZIPS 
ZM .. 


Zogkrmftorggn 

ZiaklogioroDg 
Zuodlnnto . 
ZvinchMtladwg 
Sc Zdldfi ZLdg 
See ZerlPS . 


Z«» 


Block powder burning oelMeotmction eleMeot in. funo 

Suae no above 

Sc If-destroying (vt« 1 

di*{>creed; ocaccered; blown up 

Sprnyiog apparauui (CTS); *proyer, diffuner 

' 1 ■ : . 

Demolition; detraction 

Demolition;'detraction ^ 

Telcocopic sight (udi) ^ 

Cipher; 1 numeral 

4 

•foot; on foot 

fiUle sighting telescope, 4-power 

tntermedince' frequency (Red) , / 

Marking on s point detonating fuse located under ballistic cap 


Arsenal; armory 

Tclesjcupic flight 

^ , Subcaiiber tifle (1st Target rifle) '• 

Subcalibet ammunition (lit Target «nntnkion) 

^ Citadel 

Spark plug . ^ ^ i 

Prime mover truck, tractor * “=■ - ■ 

‘ Zinc alloy " 

Slow match; igniting cord; fuse ignitef 
Intermediate blasting charge (combat engineer*) 


A ... 


W-' 


ZScFCUUHT 


'• Zuadyr mit Vers^gerang 
equipmenr) Zink / 

See ZnaLdg ^ ^ 

See ZdflchnANZ * . \ 

See ZoaSptLdg . 

See Zdscbr 

ZBadncWssbea f s tt eg Hir die HUlse dtr 
?■ leichrcn Hanbitxe4a-T«na *, s 


Prime mover, tractor 
Delay*actioo fuco 
Made of cine. 


Zcit- 

Zeitacfarift . 


Zaa; Za; Z 


See ZDZ 
Ziwtt 



ZmZ40 

_zu¥ ; 


Zseatxapfeagladuog 
Zeaatms&nder 40 


ZV 

ZVec 

Zw^ ZwUi 


ZwMG; ZwU 
ZvSk 42) Zi 


Zyl 

ZylP 

ZylVereekl 


ZZ (sack ae ZZ 1505) 


Zef and ZerachoeWe»iUkr-35 * 

T ■ 

- Zeadervocricbteag 
ZeegvftrWaleueg 
Z willing 

See trader Varpleats (de scrips re section) 
ZwilllngnlnfetM > \ 
ZwilliagemascklaeAgeweiv ! 
ZvillUgssocket 42 - ^ 

Zwiatrfakraeag 
* Zyliader ' r I 

Zyliadetpid v ar 
. ZyliadefVftracUbes 
See ZtZ; ZZdt 
Zeftiegeogasilnder 1505 


Ba*king for threaded percussion primer for cartridge of 
'light,tower bowitser 
Automatic fuse setter (AA Arty) 

..Time;,period • 

Periodical publlcatioo ' - 

•Time face (T^n) v 

Time safety fuse ' • 

<* • • * 

Addition; extension 

Secondary propcileat charge (in separate loaded 
SuppletBcptary charge Increment 
Supplementary charge of HE, 

Mechanical aatiwithdrawal type fnae, pattern 40 
(TM 9-1985-2, pp 177-8) • ^ 

Oock mechanism fuse 1 

Pull and tension wire release ignreet used wick 5-Mine, some 

prepared charges and booby rape (TM'P-1985-2, p 290) 

Austrian name for fuse 

Ordnance department administration v 

See'ln Vocabulary 

* m 

See Zwillingsgistall in Vocebaiary 
r See in Vocabulary m 

Twii gun swivel Qradestal) pattera 42 
Half-track vehicle ' , 

Cylinder 

Propeliam in cylindrical graias 

Cylinder looting; bolt action * a 

, * ✓ 

Selhdestraying f»ra. partem 23475 ' 


f 



-w' 


vi;\fi' 


gfjp p 

Wm^SB 


mz* 


tt*. 




%m4iM 

IiWIMwS 

■ 


mM^’J$&Z?V- -?x. 

iliilMlI 


HR 




HK^wai; * 


§S§5I 


®^#a® 

9HnaKS@«SxiiiA 


3*‘sVTkVi 




HsIm 

wife 

wmmrn 


vBairfTZr jvKM&M^-V\ ' 


Mi 




y»*w 


,*/¥ 


/JWSgP 2# 


,%' J* »V\' 


Sflfo 






















































































































































